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Section I Discretionary Permit(s) and Water
Quality Conditions

Project Infomation

Permit/ Application No.

Tract/Parcel Map No.

Additional Information/

Comments:

Water Quality Conditions

Water Quality
Conditions

(list verbatim)

The environmental document is not currently ready at this time. The City
requires the Tentative Map prior to releasing the environmental document.

Watershed-Based Plan Conditions

Provide applicable

The Project is within the San Diego Creek/Newport Bay Watershed, which

conditions from watershed - . has TMDLs for Pesticides, Fecal Coliform, Metal, Nutrients, and

based plans including
WIHMPs and TMDLS.

Turbidity/Siltation. When considering Treatment BMPs, these pollutants
will be reviewed as part of the selection process.

Section |
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Section II Project Description
II.1 Project Description

Description of Proposed Project

i All significant redevelopment projects, where significant redevelopment
Development Category i is defined as the addition of 5,000 or more square feet of impervious
(Verbatim from WQMP): i surface on an already developed site, and the existing development or

! redevelopment project falls under another Priority Project Category.

i Residential Development

! The 75 homes proposed on the site consist of detached two-story single-
! family residences. Three floor plans are proposed, measuring 1,736

i square feet (37 percent of units), 2,102 square feet (43 percent), and 2,240
i square feet (20 percent). Each home would have two attached garage

i spaces, which would be accessed from drives behind the homes. Each

i home would front on a common walkway and landscaped area, or onto
Auto Center Drive. No homes will front onto Towne Centre Drive.

! Each residence will have a private, outdoor yard area. These yards will

! be secured by 5-foot-tall masonry walls with stucco coating. Along

i Towne Centre Drive, a heavily landscaped slope will lead up to a

i decorative masonry and stucco wall to provide privacy and sound
Narrative Project i protection to the community. Decorative garden walls (up to 3 feet in
Description: i height) and landscaping will enhance the front yards of homes fronting

i Auto Center Drive by providing a sense of ownership and security

i while maintaining a feeling of community and interaction between these

i homes and the surrounding land uses and sidewalks.

Entries, Driveways, and Parking

i The project will include two gated entries, both off of Auto Center

i Drive. The primary entry, located along the northeastern side of the site

i facing Portola Parkway, will include two lanes that serve residents and

i guests (with a call box for guests to contact residents). The secondary

i entry, located along the northwestern side of the site, will serve

! residents and emergency vehicles only. Once within the community, 24-
! foot-wide drive aisles will provide access to onsite parking, garages, and
! recreational facilities. Onsite drive aisles will incorporate rolled curbs.

Section II
WQMP_TheVillage_20120801.docx Page 2
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! The project will include a total of 220 onsite parking spaces, consisting

i of 150 garage spaces, 68 uncovered spaces, and 2 driveway spaces. The

! resulting parking ratio is 2.93 spaces per unit (including 2.00 garage

! spaces per unit, 0.91 uncovered spaces per unit, and the remainder

i driveway spaces). Additionally, 58 offsite spaces (along Auto Center

i Drive) could serve the community without affecting the surrounding

i uses due to the opposing peak use times of the parking spaces —daytime
! peak usage by the surrounding businesses and nighttime peak usage for
! the residences. If these offsite spaces are included in the total parking

i count, there are a total of 278 parking spaces, or 3.71 spaces per unit.

i Pedestrian Facilities

i The community is planned to be walkable, allowing for easy

i connections to the nearby mixed-use developments. A network of

i pedestrian paseos will allow for convenient connections between the

! front doors of each unit, onsite recreational facilities, and sidewalks

i along Towne Centre Drive and Auto Center Drive. Multiple connections
i will be provided from the onsite walkways to offsite sidewalks to

i reduce the need for lengthy detours by pedestrians.

i Open Space, Recreation, and Water Quality Enhancement Features

i At the center of the development is an open space area and recreation
i facility. This facility will include an outdoor seating area, community
i congregation space, pool, spa, barbeque, fire pit and bathrooms. A

i second open space area located to the southwest of this facility will

! include an outdoor lounge and gathering area.

! To enhance water quality on the site, vegetated swales or similar devices
i will be placed in pedestrian paseo landscaped areas to capture runoff

! from rooftops and paved areas. Filterra water quality devices or similar
devices will be placed at the end of drive aisles, also to capture runoff.

i Throughout the project, drought-tolerant landscaping is proposed

i which will limit irrigation runoff during the dry season.

Pervious : Impervious

Project Area Area : Area :
i i DPercentage : i Percentage
(acres or sq ft) i (acres or sq ft)

Section II
WQMP_TheVillage_20120801.docx Page 3
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Pre-Project Conditions

The site generally flows from north to south and the surface water is directed

i down each of the alleys way to Filterra or similar proprietary biotreatment
system. The homes frontage and open space shall be directed through vegetated
: swales or similar devices. Once into the storm drain system the site flows to two
existing storm drains within Towne Centre Dr.

Drainage
Patterns/Connections

Section II
WQMP_TheVillage_20120801.docx Page 4
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VICINITY MAFP

N:T:S.
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I1.2 Potential Stormwater Pollutants

Pollutants of Concern

Circle One:
E=Expected to

Pollutant be of concern Additional Information and Comments

N=Not Expected
to be of concern

Suspended-Solid/ Sediment N

Nutrients

Heavy Metals

Pathogens (Bacteria/ Virus)

Pesticides

Oil and Grease

Toxic Organic Compounds

Trash and Debris

Section II
WQMP_TheVillage_20120801.docx Page 7



Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

I1.3 Hydrologic Conditions of Concern

Determine if streams located downstream from the project area are determined to be potentially
susceptible to hydromodification impacts. Refer to Section 2.2.3.1 in the TGD for NOC.

[_]No - Show map

X] Yes - Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3 in the
TGD.

This project is located within an area determined to be potentially susceptible to hydromodification impacts
according to the TGD. However, this project does not have hydrologic conditions of concern because the
difference between the two-year frequency storm event’s time of concentration and volume in existing
condition and proposed condition does not exceed 5%. The project’s existing and proposed condition storm
water runoff volume and time of concentration are shown below:

EXISTING | PROPOSED DIFFERENCE

2-year 2-year 2-year

Line A - Total V (ac-ft) 0.46 0.41 -10.9%
Line N - Total V (ac-ft) 0.76 0.68 -10.5%
Line A - Total Tc (min) 8.15 8.28 1.6%

Line N - Total Tc (min) 9.71 9.3 -4.2%

Volume and time of concentration calculations are located in Attachment F.

Section II
WQMP_TheVillage_20120801.docx Page 8
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I1.4 Post Development Drainage Characteristics

The site generally flows from north to south where the surface water is directed either to a vegetated swale or
similar device or down each of the alleys way to a Filterra or similar proprietary biotreatment system prior to
leaving the site. The proposed project drainage system ties into the North Orange County MS4 at two locations

along Town Centre Drive. The MS4 then outlets from a box culvert and concrete energy dissipater to Serrano
Creek. From there, the runoff travels downstream and confluences with San Diego Creek Reach 2. Downstream
of San Diego Creek is Newport Bay, which ultimately outlets to the Pacific Ocean.

I1.5 Property Ownership/Management

The existing onsite storm drains tie into the back of the catch basins in Auto Center Drive (Area N Storm
Drain) and in Towne Center Dr. (Area A). In the proposed conditions, the existing pipe into the back of the
catch basins will be removed and a new lateral storm drain will be connected to each of the storm drains. The
Storm Drain N lateral will connect to the main line approximately 30’ downstream of the existing CB and there
will be approximately 36' of new SD in the Street ROW. The storm drain lateral A will connect to the main line

approximately 65' downstream of the existing CB and there will be approximately 40' of new SD in Towne
Centre ROW. The new storm drain connections to the project’s boundary will be maintained by the city. A
homeowner owner association will be formed that will be responsible for the long term maintenance of the on-
site stormwater facilities.

Section II
WQMP_TheVillage_20120801.docx Page 9
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Section III

Site Description

III.1 Physical Setting

Planning Area/
Community Name

Foothill Ranch Planning Community

Location/ Address

70 Auto Center Drive

Lake Forest, CA 92610

Land Use

Existing: Commercial

Proposed: Residential

Zoning

Existing: Commercial PC-8

Proposed: Residential PC-8

Acreage

7.0

Predominant Soil Type

The underlying soil onsite is predominantly Soil Group C, with sections of
Soil Group D per the Natural Resource Conservation Service.

III.2 Site Characteristics

Precipitation Zone

Rainfall Zone Attachment XVI-1: Design Capture Storm Depth 0.95”

Topography

The existing project site consists of a 7.0 acre vacant Chevrolet car
dealership in Lake Forest, with an auto repair shop currently operating on a
portion of the lot. The local existing conditions hydrology analysis of the site
shows that there are two main watersheds onsite, with a high point roughly
dividing the northern portion of the property in half. The proposed site
topography ranges from relatively flat (12 Horizontal: 1 Vertical) to
moderately steep (2 Horizontal: 1 Vertical) between interior rows of homes
and around the perimeter. The site is bounded on the north east and west by
Auto Center Drive and the south by Towne Centre Drive, respectively. The
existing site is predominately impervious surface with landscaping along the
perimeter. Stormwater infiltration is more effective on level or gently sloping
sites, but because the soil type predominantly Soil Group C/D, infiltration
will have its challenges. The site elevation is approximately 840 feet above
sea level. See attachment B for existing and proposed drainage patterns.

Section III
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Drainage
Patterns/Connections

Exiting site conditions include approximately 90% imperviousness with 2:1
landscaped slopes along the perimeter. The local proposed conditions
hydrology analysis of the site shows that there are two main drainage
management areas onsite. The proposed development generally flows from
north to south, beginning at the northeast entrance on Auto Center Drive
and continuing toward Towne Centre Drive. Similar to the existing
condition, a high point extends over most of the site, generally dividing the
east and west sides and directing flows to the southwest and southeast. Front
portions of the houses will drain toward the common walkways where flows
will be directed into swales. The remaining portions of the houses will
typically drain to the attached outdoor yard areas where flows will be
directed to the drives behind the homes. Flows in the drives will be
intercepted by Filterra water quality devices or similar devices located at the
end of drive aisles. Stormwater from the swales and water quality devices
will then continue in proposed storm drain pipes within the development
that will ultimately join existing Lines A and N in Towne Center Drive. The
project is surrounded by local roads that convey street flows around the
project into curb inlets and does not have adjacent parcels creating potential
run-on conditions. See attachment B for existing and proposed drainage
patterns.

Soil Type, Geology, and
Infiltration Properties

The underlying soil onsite is predominantly Soil Group C, with sections of
Soil Group D per the Natural Resource Conservation Service. Considering
the Soil Groups are C and D with engineered fill, the site is not expected to
be feasible for infiltration.

Site Characteristics (continued)

Hydrogeologic
(Groundwater) Conditions

NOC Mapped Depth to First Groundwater: The site location is not within the
OCWD Groundwater Basin Protection Boundary. According to GeoTek, Inc.,
Project No. 0750-CR3, “Preliminary Geotechnical Evaluation for Proposed
Residential Development Tract no. 17439, Paseos Project” no natural
groundwater condition is known to be present which would impact site
improvements. Ground water was not reported to have been encountered at
the site in the referenced reports by PSE. Groundwater or localized seepage
can occur due to variations in rainfall, irrigation practices, and other factors
not evident at the time of this investigation.

Geotechnical Conditions
(relevant to infiltration)

No geotechnical information available at this time.

Section III
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Off-Site Drainage

The Project is bordered by existing streets where flow is directed around the
Project and into the City’s MS4. No offsite run-on is expected to be encountered.

Utility and Infrastructure
Information

Existing subsurface utilities will limit the possible locations of certain BMPs and
may constrain site design. Any infiltration BMPs being considered, will be
evaluated to establish necessary setbacks from these utilities or if the utilities
need to be relocated.

III.3 Watershed Description

Receiving Waters

The Project generally drains from north to south where it enters the North
Orange County MS4 on Town Centre Drive. The North Orange County MS4
outlets from a box culvert with a concrete dissipater into Serrano Creek and
downstream confluences with San Diego Creek Reach 2. Downstream of San
Diego Creek is Newport Bay which ultimately outlets to the Pacific Ocean.

303(d) Listed Impairments

Serrano Creek - Ammonia, PH, Indicator Bacteria

San Diego Creek Reach 2 - Indicator Bacteria

Applicable TMDLs

San Diego Creek Reach 2 TMDLs - Metals, Nutrients, Turbidity/Siltation

Newport Bay - Fecal Coliform, Pesticides

Pollutants of Concern for
the Project

Metals, Suspended Solid/Sediments, Nutrients, Pathogens (Bacteria/Virus),
Pesticides, Oil & Grease, and Trash & Debris.

Environmentally Sensitive
and Special Biological

Significant Areas

The Project does not discharge directly or within 200 feet of an
Environmentally Sensitive Area or Area of Special Biological Significance.

WQMP_TheVillage_20120801.docx
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Section IV Best Management Practices (BMPs)

IV. 1 Project Performance Criteria

(NOC Permit Area only) Is there an approved WIHMP or equivalent
for the project area that includes more stringent LID feasibility
criteria or if there are opportunities identified for implementing LID
on regional or sub-regional basis?

If yes, describe WIHMP
feasibility criteria or
regional/sub-regional LID
opportunities.

Section IV
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Project Performance Criteria (continued)

HCOC does not exist for this project.

Post-development runoff volume for the two-year frequency storm does not exceed that

If HCOC exists, of the predevelopment condition by more than five percent, and

list applicable

hydromodification Time of concentration of post-development runoff for the two-year storm event is not

control less than that for the predevelopment condition by more than five percent.

performance

criteria (Section Increases in Tc aré be acceptable and reduction in Tc of more than 5 percent would not

712422 in be acceptable. Tc is not reduced by more than 5 percent.

MWQMP) Watersheds that do not have developed WIHMPs should use the HCOC criteria detailed
in section 7.11-2.4.2.2 and in the TGD. The WIHMP is currently in development and
will not apply to this project as it has not been adopted by the RWQCB.

Priority Projects must infiltrate, harvest and use, evapotranspire, or biotreat/biofilter,
the 8sth percentile, 24-hour storm event (Design Capture Volume).

A properly designed biotreatment system may only be considered if infiltration, harvest
and use, and evapotranspiration (ET) cannot be feasibly implemented for the full design
capture volume. In this case, infiltration, harvest and use, and ET practices must be
implemented to the greatest extent feasible and biotreatment may be provided for the
remaining design capture volume.

Equivalent performance criteria have been synthesized from permit requirements with
consideration of the MEP standard and analysis of local precipitation and ET patterns.
The following performance criteria result in capture and retention and/or biotreatment
of 8o percent of average annual stormwater runoff volume. The performance criteria for

List applicable LID = LID are stated as follows:

performance

criteria (Section
7.11-2.4.3 from
MWQMP)

o LID BMPs must be designed to retain, on-site, (infiltrate, harvest and use, or
evapotranspire) stormwater runoff up to 8o percent average annual capture
efficiency

o LID BMPs must be designed to:

o Retain, on-site, (infiltrate, harvest and use, or evapotranspire) stormwater
runoff as feasible up to the Design Capture Volume, and

o Recover (i.e., draw down) the storage volume as soon as possible after a
storm event (see criteria for maximizing drawdown rate in the TGD
Appendix XI), and, if necessary

o Biotreat, on-site, additional runoff, as feasible, up to 8o percent average
annual capture efficiency (cumulative, retention plus biotreatment), and, if
necessary

o NOC Permit Area only - retain or biotreat, in a regional facility, the
remaining runoff up to 8o percent average annual capture efficiency
(cumulative, retention plus biotreatment, on-site plus off-site), and, if

WQMP_TheVillage_20120801.docx
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necessary

o Fulfill alternative compliance obligations for runoff volume not retained or
biotreated up to 8o percent average annual capture efficiency using
treatment controls or other alternative approaches as described in Section

7.11-3.

For new development or redevelopment projects within the SOC Permit Area, interim
hydromodification criteria apply until a Hydromodification Management Plan (HMP) is
adopted. The WIHMP is currently in development and will not apply to this project as
it has not been adopted by the RWQCB.

List applicable
treatment control
BMP performance
criteria (Section
7.11-3.2.2 from

If it is not feasible to meet LID performance criteria through retention and/or
biotreatment provided on-site or at a sub-regional/regional scale, then treatment
control BMPs shall be provided on-site or offsite prior to discharge to waters of the US.
Sizing of treatment control BMP(s) shall be based on either the unmet volume after
claiming applicable water quality credits, if appropriate (See Section 7.11-3.1 Water
Quality Credits) and as calculated in TGD Appendix VI. If treatment control BMPs can
treat all of the remaining unmet volume and have a medium to high effectiveness for

MWQMP) reducing the primary POCs, the project is considered to be in compliance; a waiver
application and participation in an alternative program is not required.
Per Figure 7.11-7: Design the Site Incorporating LID BMPs - Without HCOCs, when
selecting on-site LID BMPs, Infiltration BMPs are ruled out due to poor soils and
Calculate LID engineered slopes. Therefore, the remaining (100%) volume would be utilizing

design storm
capture volume
for Project.

biotreatment. Per TGD II1.3.3 Capture Efficiency Method for Flow-based BMPs, “Use this
method to compute the design flowrate to achieve 8o percent capture when HSC or

other BMPs have been provided upstream that already manage a portion of the DCV”.
The incorporated HSC (rooftop disconnections) with the proposed biotreatment BMPs
are used to achieve 80 percent average annual capture efficiency meeting DCV
requirements. The table below is a summary of Worksheet A and D in Appendix A

Section IV
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SMPID|  BMPType | R e (TaD Saction 13, method 11391 | (oo
BMP-1 Vegitated Swale Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.005
BMP-2 | Proprietary Device (Katchall) Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.055
BMP-3 Vegitated Swale Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.006
BMP-4 | Proprietary Device (Katchall) Calculate design flowrate, Quesen=(C X igergn ¥ A 0.114
BMP-5 Vegitated Swale Calculate design flowrate, Quezn= (C X Igesien ¥ A) 0.005
BMP-6 | Proprietary Device (Katchall) Calculate design flowrate, Quezn= (C X Igesien ¥ A) 0.066
BMP-7 | Proprietary Device (Katchall) Calculate design flowrate, Quezn= (C X Igesien ¥ A) 0.101
BMP-8 | Proprietary Device (Katchall) Calculate design flowrate, Quezn= (C X Igesien ¥ A) 0.000
BMP-9 | Proprietary Device (Katchall) Calculate design flowrate, Quezn= (C X Igesien ¥ A) 0.106
BMP-10 Vegitated Swale Calculate design flowrate, Quezn= (C X Igesien ¥ A) 0.006
BMP-11 | Proprietary Device (Katchall) Calculate design flowrate, Quezn= (C X Igesien ¥ A) 0.123
BMP-12 Vegitated Swale Calculate design flowrate, Quesen= (C X igersr X A) 0.007
BMP-13 Vegitated Swale Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.005
BMP-14 | Proprietary Device (Katchall) Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.058
BMP-15 Vegitated Swale Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.006
BMP-16 | Proprietary Device (Katchall) Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.124
BMP-17 Vegitated Swale Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.006
BMP-18 | Proprietary Device (Katchall) Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.066
BMP-19 Vegitated Swale Calculate design flowrate, Quesen= (C X igerzn ¥ A) 0.005
BMP-20 | Proprietary Device (Katchall) Calculate design flowrate, Quesen=(C X igerign ¥ A 0.052

WQMP_TheVillage_20120801.docx
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

IV.2, SITE DESIGN AND DRAINAGE PLAN

The site design and drainage plan takes advantage of water quality techniques in three phases planning,
design and construction. Planning phase techniques include building vertically rather than horizontally to
minimize the building footprint, clustering the development to minimize driveway lengths, while reducing
requirements for roads and preserve green space. The drainage planning has minimized runoff impacts to
avoid the requirements for hydrologic source control. Preserving the existing drainage patterns and time of
concentration into the site plan helps maintain the site’s predevelopment hydrologic function.

The design phase incorporates the use of roof top disconnections, bioretention planter boxes and vegetated
swales. Disconnecting impervious areas from conventional stormwater conveyance systems allows runoff to
be collected and managed at the source or redirected onto pervious surfaces such as vegetated areas.
Vegetated swales provide pollutant removal through settling and filtration in the vegetation (usually
grasses) lining the swale. Where slopes are shallow and soil conditions limit or prohibit infiltration, an
underdrain system for dry weather flows may be required to minimize ponding and convey treated and/or
dry weather flows to an acceptable discharge point. Bioretention planter boxes are incorporate plants, soil

and microbes engineered to provide treatment for dense urban parking lots, street, and roadways.

The construction phase incorporates permanent stabilization BMPs on disturbed slopes as quickly as possible
to avoid potential runoff conditions and to meet coverage requirements. Vegetate slopes with native or
drought tolerant vegetation is recommended where feasible. Providing vegetation sooner in the construction
project minimizes the construction footprint, stabilizes slopes and minimizes potential sediment discharges.

The conceptual drainage plan routes water to areas suitable for Filterra or similar proprietary biotreatment
BMPs. Drainage management areas have been designated for the design capture volume (DCV) or
equivalent design flow calculations to determine the feasibility of the propose BMPs. HSCs are being
considered and rooftop disconnections has been selected. Infiltration, evapotranspiration and rainwater
harvesting considerations are not feasible for this site due to the unit density and soil type C/D. It is
expected that the site will fully treat the DCV, assuming that the design of the selected BMPs are feasible.
(See WQMP Plot Plan for GIS coordinates)

Section IV
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BMP ID TYPE IMP As._.mo:v wwmw LAT LONG
BMP-1 SWALE 30% 5 0.13 33.6760 -117.6611
BMP-2 PD 85% 5 0.39 33.6759 -117.6615
BMP-3 SWALE 30% 5 0.14 33.6756 -117.6615
BMP-4 PD B5Z 5 0.69 33.6756 -117.6617
BMP-5 SWALE 30% 5 0.13 33.6753 -117.6617
BMP-6 PD B5Z 5 0.42 35.6752 -117.6620
BMP-7 PD B5% 5 0.56 33.6748 -117.6613
BMP-8 PD B5% ) 0.16 33.6750 -117.6620
BMP-9 PD B5Z ) 0.67 335.6744 -117.6623

BMP-10 SWALE 30% 5 0.15 33.6745 -117.6620
BMP-11 PD 85% 5 0.71 33.6744 -117.6617

BMP-12 SWALE 30% 5 0.17 33.6746 -117.6615

BMP-13 SWALE 30% ) 0.12 33.6754 -117.6602

BMP-14 PD 85% 5 0.39 33.6752 -117.6601

BMP-15 SWALE 30% 5 0.15 33.6751 -117.6605

BMP-16 PD B5% 5 0.79 33.6748 -117.6604

BMP-17 SWALE 30% 5 0.15 33.6747 -117.6607

BMP-18 PD 85% 5 0.42 33.6745 -117.6607

BMP-19 SWALE 30% 5 0.11 33.6745 -117.6610

BMP-20 PD 85% 5 0.35 33.6744 -117.6612

PD = PROPRIETARY DEVICE

WP =

100’

IMPERVIOUS PERCENTAGE OF AREA TRIBUTARY TO BMP

50’ 0 100

P —

GRAPHIC SCALE

PLANNING B DESIGN B CONSTRUCTION

14725 ALTON PARKWAY
IRVINE, CALIFORNIA 92618-2027
ny 949.472.3505 = FAX 9494728373 = wwwRBFcom

TOWNE CENTRE DR

BMP-12

EXIST 24" RCP
LINE "N"” PER TRACT 14991 PLANS

BMP-20

=100"

SCALE: 1"

LEGEND

Emmmmm— DRAINAGE BOUNDARY
smmmms  SUBAREA BOUNDARY
——— FLOW PATH
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&
AO

BMP-19
EXIST 24" RCP /W,wW\
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THE VILLAGE - TENTATIVE TRACT 14739
WQMP PLOT PLAN




Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

IV.3 LID BMP SELECTION AND PROJECT CONFORMANCE ANALYSIS
Iv.3.1 Hydrologic Source Controls

Included?

Localized on-lot infiltration

Impervious area dispersion (e.g. roof top
disconnection)

Street trees (canopy interception)

I Residential rain barrels (not actively managed)

Green roofs/Brown roofs

Blue roofs

Impervious area reduction (e.g. permeable
pavers, site design)

OoggoooOOo0o Ooggoog xX|d

HSC will be included by the use of roof top disconnections.

Section IV
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

1V.3.2 Infiltration BMPs

Name Included?

Bioretention without underdrains

Rain gardens

I Porous landscaping

Infiltration planters

Retention swales

I Infiltration trenches

Infiltration basins

Drywells

Subsurface infiltration galleries

French drains

Permeable asphalt

Permeable concrete

Permeable concrete pavers

OOooUoooOooogggoo

Other:

O

I Other: I

Preliminary Geotechnical Evaluation For Proposed Residential Development Tract No. 17439, Paseos Project,
City of Lake Forest, Orange County, California, Prepared By GeoTek, Inc. reports, “maximum depth of fill on
the order of up to 20 feet.” The Natural Resource Conservation Service indentifies the underlying soil onsite
to consist of Soil Group C and Soil Group D. The TGD VII.3.1 Testing Criteria states, “Infiltration testing

should not be conducted in engineered or undocumented fill” therefore, infiltration is not feasible (See
Attachment G: Infiltration BMP Feasibility Worksheet).

Section IV
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs

Name Included?

All HSCs; See Section 1V.3.1

Surface-based infiltration BMPs

Biotreatment BMPs

Above-ground cisterns and basins

Underground detention

Other:

I I

Other:

I Other: I

Modified EAWU = (ETo,, x Ki x LA x 0.015) / IE

Table X.2: EToye = 3.0 in/mo

Table X.4: K. =0.35

LA = 87,120 sqft

IE = 0.90

Modified EAWU = (3.0 x 0.35 x 87,120 X 0.015) / 0.90

Modified EAWU = 1,525

Figure XVI-1: Dgesign - 0.95
Table X.6: Minimum Partial Capture = 770 GPD/acres x 5 acres
Minimum Partial Capture = 3,850

Modified EAWU = 1,525 < Minimum Partial Capture = 3,850

The modified Estimated Daily Average Water Usage does not meet the Minimum Partial Capture, Harvest

and Use is not feasible.

Section IV
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

1V.3.4 Biotreatment BMPs

Included?

Name

Bioretention with underdrains

Stormwater planter boxes with underdrains

Rain gardens with underdrains

I Constructed wetlands

Vegetated swales

Vegetated filter strips

Proprietary vegetated biotreatment systems

Wet extended detention basin

Dry extended detention basins

Other:

Other:

o000 XOXOOOdod

To enhance water quality on the site, vegetated swales or similar devices will be placed in pedestrian paseo

landscaped areas to capture runoff from rooftops and paved areas. Proprietary biotreatment planter boxes

such as Katchall water quality BMPs (or similar devices) will be placed at the end of drive aisles to treat the
LID design storm capture volume. (See calculations in Attachment A: Summary, Worksheet A and D)

IV.3.5 Hydromodification Control BMPs

Hydromodification Control BMPs

BMP Name BMP Description

Section IV
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

IV.3.6 Regional/Sub-Regional LID BMPs

Regional/Sub-Regional LID BMPs

The Regional/ Sub-Regional LID BMPs approach will not be considered at this time, as the requirement for
a WIHMP is currently in development and not approved by the RWQCB.

1V.3.7 Treatment Control BMPs

Treatment Control BMPs

BMP Name BMP Description

Section IV
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

1v.3.8 Non-structural Source Control BMPs

Non-Structural Source Control BMPs

Check One . .
Identifier ot If not applicable, state brief

reason
Included Applicable

Education for Property Owners,
Tenants and Occupants

Common Area Landscape
Management

Title 22 CCR Compliance (How No hazardous materials are
development will comply) expected to be onsite.

No hazardous materials are
expected to be onsite.

Underground Storage Tank
Compliance

Hazardous Materials Disclosure No hazardous materials are
Compliance expected to be onsite.

No hazardous materials are
expected to be onsite.

Street Sweeping Private Streets and
Parking Lots

O
X

Retail Gasoline Outlets No retail gasoline outlets onsite.

Section IV
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

Iv.3.9

Structural Source Control BMPs

Structural Source Control BMPs

Identifier

Name

Check One

Included

Not
Applicable

If not applicable, state brief
reason

Provide storm drain system stenciling
and signage

X

O

Design and construct outdoor material
storage areas to reduce pollution
introduction

O

X

No hazardous materials are
expected to be onsite.

Design and construct trash and waste
storage areas to reduce pollution
introduction

Use efficient irrigation systems &
landscape design, water conservation,
smart controllers, and source control

Protect slopes and channels and
provide energy dissipation

Incorporate requirements applicable to
individual priority project categories
(from SDRWQCB NPDES Permit)

Santa Ana RWQCB 8

Dock areas

No dock areas onsite.

Maintenance bays

No maintenance bays onsite.

Vehicle wash areas

No vehicle wash areas onsite.

Outdoor processing areas

No outdoor processing areas

onsite.

Equipment wash areas

No equipment wash areas onsite.

Fueling areas

No fueling areas onsite.

Hillside landscaping

Wash water control for food
preparation areas

No food establishment onsite.

Community car wash racks

WQMP_TheVillage_20120801.docx
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No community car wash racks
onsite.
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

IV.4 ALTERNATIVE COMPLIANCE PLAN (IF APPLICABLE)

IV4.1 Water Quality Credits

| Description of Proposed Project \

Project Types that Qualify for Water Quality Credits (Select all that apply):

XJRedevelopment [|Brownfield redevelopment, meaning X] Higher density development projects which
projects that reduce the redevelopment, expansion, or reuse of real include two distinct categories (credits can only
overall impervious property which may be complicated by the be taken for one category): those with more than
footprint of the project presence or potential presence of hazardous seven units per acre of development (lower credit
site. substances, pollutants or contaminants, and allowance); vertical density developments, for
which have the potential to contribute to example, those with a Floor to Area Ratio (FAR)
adverse ground or surface WQ if not of 2 or those having more than 18 units per acre

redeveloped. (greater credit allowance).

] Mixed use development, such as a [] Transit-oriented developments, such as a mixed [ ] Redevelopment
combination of residential, commercial, use residential or commercial area designed to projects in an established
industrial, office, institutional, or other land | maximize access to public transportation; similar to historic district, historic
uses which incorporate design principles above criterion, but where the development center is | preservation area, or
that can demonstrate environmental benefits | within one half mile of a mass transit center (e.g. bus, | similar significant city
that would not be realized through single rail, light rail or commuter train station). Such area including core City
use projects (e.g. reduced vehicle trip traffic | projects would not be able to take credit for both Center areas (to be

with the potential to reduce sources of water | categories, but may have greater credit assigned defined through

or air pollution). mapping).

| [] Live-work developments, a XIn-fill projects, the

[IDevelopments with X Developments variety of developments designed i conversion of empty lots

dedication of undeveloped in historic to support residential and and other underused

Developments

ortions to parks . .
P paris, in a city center

districts or vocational needs together - spaces into more
preservation areas and area historic similar to criteria to mixed use beneficially used spaces,
other pervious uses. preservation development; would not be able such as residential or

areas. to take credit for both categories. commercial areas.

Calculation of

Water Quality Water Quality Credits are available, but are not necessary because LID BMPs will treat all of the
Credits project’s DCV or the equivalent design flow.

(if applicable)

Section IV
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

IV.4.2 Alternative Compliance Plan Information

Using a combination of site design and on-site LID BMPs. The site is intending to either qualify for Water
Quality Credits that can be applied to reduce or fully satisfy the remaining design capture volume that must be

treated before evaluating alternative approaches.

Section IV
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

Section V Inspection/Maintenance

Responsibility for BMPs

The Home Owner Association (HOA) will be ultimately maintaining the proposed BMPs once the
project is completed. Prior to the HOA establishment and assuming responsibilities, Trumark
Companies will maintain the BMPs in the interim.

Responsible Party Information: Trumark Companies
Address: 9911 Irvine Center Dr., Suite 150, Irvine, CA 92618
Phone Number: (949) 202-5782

Contact: James O’'Malley

BMP Inspection/Maintenance

Reponsible
Party(s)

Inspection/
Maintenance
Activities Required

Minimum
Frequency of
Activities

Bioretention Planter
Box

Inspection for dead/diseased
vegetation; mulch
replacement; inspect for
standing water

Biannual health
evaluation of
trees/shrubs +
additional inspection
after heavy runoff

Vegetated Swale

Check for erosion or damage
to vegetated swale. 70% or
greater grass coverage is
required for this BMP. Re-
seed/replace grass at bald
spots accordingly.

Biannual health
evaluation +
additional inspection
after heavy runoff

N1 - Education for
Property Owners

Storm water education

Tenants and
occupants to be
implemented at start
of occupancy

N2 - Activity
Restrictions

WQMP_TheVillage_20120801.docx

Outlined in CC&Rs

As governed by the
CC&Rs
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

BMP Inspection/Maintenance

Reponsible
Party(s)

Inspection/
Maintenance
Activities
Required

Minimum
Frequency of
Activities

N3 - Common Area
Landscaping
Management

Usage consistent with
Management
Guidelines

To be implemented at
start of construction
phase

N4 - BMP
Maintenance

Maintenance as
described herein

Maintenance as
described herein

N11 - Common Area
Litter Control

Usage consistent with
Management
Guidelines

To be implemented as
needed to prevent
pollution

N12 - Employee
Training

Usage consistent
with Management
Guidelines

To be implemented
monthly or as
needed

N14 - Common Area
Catch Basin
Inspection

Usage consistent
with Management
Guidelines

To be implemented
as needed to prevent
pollution

N15 - Street
Sweeping Private
Streets and Parking
Lots

WQMP_TheVillage_20120801.docx

Usage consistent
with Management
Guidelines

To be implemented
weekly or per the
City’s maintenance
schedule
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

Section VI Site Plan and Drainage Plan

VI.1 SITE PLAN AND DRAINAGE PLAN

Include a site plan and drainage plan sheet set containing the following minimum information:

e Project location - The Village Receiving Water Bodies (page 13)

e Site boundary- Project Site Plan Land Uses/ Activities (page 6)

e Land uses and land covers, as applicable - Project Site Plan Land Uses/ Activities (page 6)
e Suitability /feasibility constraints - Attachment C

e Structural BMP locations - WQMP Plot Plan (page 18)

e Drainage delineations and flow information - Attachment B

e Drainage connections - Attachment B

e BMP details - Attachment E

VI.2 ELECTRONIC DATA SUBMITTAL

The minimum requirement is to provide submittal of PDF exhibits in addition to hard copies.
Format must not require specialized software to open.

If the local jurisdiction requires specialized electronic document formats (CAD, GIS) to be
submitted, this section will be used to describe the contents (e.g., layering, nomenclature,
georeferencing, etc.) of these documents so that they may be interpreted efficiently and accurately.

Section VII
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

Section VII  Educational Materials

Education Materials

Residential Material

(http://www.ocwatersheds.com)

Check If
Applicable

Business Material

(http://www.ocwatersheds.com)

Check If
Applicable

The Ocean Begins at Your Front Door

O

Tips for the Automotive Industry

Tips for Car Wash Fund-raisers

Tips for Using Concrete and Mortar

Tips for the Home Mechanic

Tips for the Food Service Industry

Homeowners Guide for Sustainable
Water Use

Proper Maintenance Practices for Your
Business

Household Tips

Proper Disposal of Household
Hazardous Waste

Other Material

Check If
Attached

Recycle at Your Local Used Oil
Collection Center (North County)

Paint Projects

X

Recycle at Your Local Used Oil
Collection Center (Central County)

Watershed Brochure

Recycle at Your Local Used Oil
Collection Center (South County)

Children’s Brochure

Tips for Maintaining a Septic Tank
System

Pool Draining

Responsible Pest Control

Sewer Spill

Tips for the Home Improvement Projects

Tips for Horse Care

Tips for Landscaping and Gardening

Tips for Pet Care

Tips for Pool Maintenance

Tips for Residential Pool, Landscape and
Hardscape Drains

Tips for Projects Using Paint

WQMP_TheVillage_20120801.docx
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Attachment A

Summary Table and Sample Worksheets A and D

WQMP_TheVillage_20120801.docx Attachment A






Approved Methods for Calculating the LID Design

Qdesign

BMP 1D BMP Type Capture Volume (TGD Section lll.3, method 111.3.3) (cfs)
BMP-1 Vegitated Swale Calculate design flowrate, Qgegign= (C X igesign X A) 0.005
BMP-2 | Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.055
BMP-3 Vegitated Swale Calculate design flowrate, Qgegign= (C X igesign X A) 0.006
BMP-4 | Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.114
BMP-5 Vegitated Swale Calculate design flowrate, Qgegign= (C X igesign X A) 0.005
BMP-6 Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.066
BMP-7 Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.101
BMP-8 | Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.000
BMP-9 Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.106
BMP-10 Vegitated Swale Calculate design flowrate, Qgegign= (C X igesign X A) 0.006
BMP-11| Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.123
BMP-12 Vegitated Swale Calculate design flowrate, Qgegign= (C X igesign X A) 0.007
BMP-13 Vegitated Swale Calculate design flowrate, Qgegign= (C X igesign X A) 0.005
BMP-14 | Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.058
BMP-15 Vegitated Swale Calculate design flowrate, Qgegign= (C X igesign X A) 0.006
BMP-16 | Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.124
BMP-17 Vegitated Swale Calculate design flowrate, Qgesign= (C X igesign X A) 0.006
BMP-18 | Proprietary Device (Katchall) Calculate design flowrate, Qgegign= (C X igesign X A) 0.066
BMP-19 Vegitated Swale Calculate design flowrate, Qgegign= (C X igesign X A) 0.005
BMP-20 | Proprietary Device (Katchall) Calculate design flowrate, Qgesign= (C X igesign X A) 0.052




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-1
Total drainage area 0.13 acres
Total drainage area Impervious Area (1Aia1) 0.04 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.039 0.020
BMP-1 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.020
Box 2: Agial = 0.039
[Box 1]/[Box 2]: dusc total = 0.500
Percent Capture Provided by HSCs
64.0%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.500]inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 64.0%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,) achieves the upstream capture
efficiency(Y,), I, l,= 0.15
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 011

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.13|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.30

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.375

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0054|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-2
Total drainage area 0.39 acres
Total drainage area Impervious Area (1Aia1) 0.33 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.179 0.090
BMP-2 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.090
Box 2: Agial = 0.332
[Box 1]/[Box 2]: dusc total = 0.270
Percent Capture Provided by HSCs 44.7%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.270linches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 44.7%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,) achieves the upstream capture
efficiency(Y,), I, = 0.08
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 018

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.39]acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0553]cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-3
Total drainage area 0.14 acres
Total drainage area Impervious Area (1Aia1) 0.04 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.042 0.021
BMP-3 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.021
Box 2: 1Aoral = 0.042
[Box 1]/[Box 2]: dusc total = 0.500
Percent Capture Provided by HSCs
64.0%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.500]inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 64.0%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,) achieves the upstream capture
efficiency(Y,), I, l,= 0.15
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 011

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.14|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.30

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.375

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0058|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-4
Total drainage area 0.69 acres
Total drainage area Impervious Area (1Aia1) 0.59 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.179 0.090
BMP-4 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.090
Box 2: Agial = 0.587
[Box 1]/[Box 2]: dusc total = 0.153
Percent Capture Provided by HSCs
29.0%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.153linches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 29.0%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,.) achieves the upstream capture
efficiency(Y,), I, = 0.05
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 021

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.69|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.1141|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-5
Total drainage area 0.13 acres
Total drainage area Impervious Area (1Aia1) 0.04 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.039 0.020
BMP-5 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.020
Box 2: Agial = 0.039
[Box 1]/[Box 2]: dusc total = 0.500
Percent Capture Provided by HSCs
64.0%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.500]inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 64.0%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,) achieves the upstream capture
efficiency(Y,), I, l,= 0.15
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 011

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.13|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.30

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.375

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0054|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-6
Total drainage area 0.42 acres
Total drainage area Impervious Area (1Aia1) 0.36 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.145 0.073
BMP-6 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.073
Box 2: 1Aoral = 0.357
[Box 1]/[Box 2]: dusc total = 0.204
Percent Capture Provided by HSCs
37.4%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.204|inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 37.4%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,.) achieves the upstream capture
efficiency(Y,), I, = 0.06
Determine the design intensity that must be provided by

® [BMP, Iy i1 lesen= 0.2

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.42|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0662|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-7
Total drainage area 0.56 acres
Total drainage area Impervious Area (1Aia1) 0.48 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.090 0.045
BMP-7 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.045
Box 2: 1Aoral = 0.476
[Box 1]/[Box 2]: dusc total = 0.094
Percent Capture Provided by HSCs
18.6%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.094|inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 18.6%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,.) achieves the upstream capture
efficiency(Y,), I, = 0.03
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 023

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.56|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.1014|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-8
Total drainage area 0.16 acres
Total drainage area Impervious Area (1Aia1) 0.14 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.000 0.000
BMP-8 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.000
Box 2: Agial = 0.136
[Box 1]/[Box 2]: dusc total = 0.000
Percent Capture Provided by HSCs
0.0%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.000linches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 0.0%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,) achieves the upstream capture
efficiency(Y,), I, l,= 0.26
Determine the design intensity that must be provided by

6
BMP, lgesign= 11-1, ldesign™= 0

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.16|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0000|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-9
Total drainage area 0.67 acres
Total drainage area Impervious Area (1Aia1) 0.57 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.224 0.112
BMP-9 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.112
Box 2: 1Aoral = 0.570
[Box 1]/[Box 2]: dusc total = 0.196
Percent Capture Provided by HSCs
36.3%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.196|inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 36.3%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,.) achieves the upstream capture
efficiency(Y,), I, = 0.06
Determine the design intensity that must be provided by

® [BMP, Iy i1 lesen= 0.2

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.67|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.1055]cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-10
Total drainage area 0.15 acres
Total drainage area Impervious Area (1Aia1) 0.05 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.045 0.023
BMP-10 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.023
Box 2: 1Aoral = 0.045
[Box 1]/[Box 2]: dusc total = 0.500
Percent Capture Provided by HSCs
64.0%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

Using Figure 1ll.4, determine the design intensity at which

2 the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dysc= 0.500(inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 64.0%|%

Using Figure lIl.4, determine the design intensity at which
5 [the time of concentration (T,) achieves the upstream capture

efficiency(Y,), I, l,= 0.15
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 011

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.15|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.30

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.375

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0062|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-11
Total drainage area 0.71 acres
Total drainage area Impervious Area (1Aia1) 0.60 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.157 0.078
BMP-11 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.078
Box 2: Agial = 0.604
[Box 1]/[Box 2]: dusc total = 0.130
Percent Capture Provided by HSCs
25.1%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.130linches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 25.1%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,.) achieves the upstream capture
efficiency(Y,), I, l,= 0.04
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 0.2

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.71|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.1230]cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-12
Total drainage area 0.17 acres
Total drainage area Impervious Area (1Aia1) 0.05 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.051 0.026
BMP-12 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.026
Box 2: Agial = 0.051
[Box 1]/[Box 2]: dusc total = 0.500
Percent Capture Provided by HSCs
64.0%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.500]inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 64.0%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,) achieves the upstream capture
efficiency(Y,), I, l,= 0.15
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 011

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.17|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.30

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.375

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0070|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-13
Total drainage area 0.12 acres
Total drainage area Impervious Area (1Aia1) 0.04 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.036 0.018
BMP-13 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.018
Box 2: Agial = 0.036
[Box 1]/[Box 2]: dusc total = 0.500
Percent Capture Provided by HSCs
64.0%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.500]inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 64.0%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,) achieves the upstream capture
efficiency(Y,), I, l,= 0.15
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 011

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.12]acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.30

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.375

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0050|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-14
Total drainage area 0.39 acres
Total drainage area Impervious Area (1Aia1) 0.33 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.179 0.090
BMP-14 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.090
Box 2: Agial = 0.332
[Box 1]/[Box 2]: dusc total = 0.270
Percent Capture Provided by HSCs 44.7%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.270linches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 44.7%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,) achieves the upstream capture
efficiency(Y,), I, l,= 0.07
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 019

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.39]acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0584|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-15
Total drainage area 0.15 acres
Total drainage area Impervious Area (1Aia1) 0.05 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.045 0.023
BMP-15 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.023
Box 2: 1Aoral = 0.045
[Box 1]/[Box 2]: dusc total = 0.500
Percent Capture Provided by HSCs
64.0%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

Using Figure 1ll.4, determine the design intensity at which

2 the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dysc= 0.500(inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 64.0%|%

Using Figure lIl.4, determine the design intensity at which
5 [the time of concentration (T,) achieves the upstream capture

efficiency(Y,), I, l,= 0.15
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 011

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.15|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.30

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.375

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0062|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-16
Total drainage area 0.79 acres
Total drainage area Impervious Area (1Aia1) 0.67 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area
Description/Reference BMP | Sheets (XIV.1) |Tributary to HSCi (IA;)
HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.235 0.117
BMP-16 area.
0
0
0
0
0
0
0
0
0
0
Box 1: SdixIA = 0.117
Box 2: Agial = 0.672
[Box 1]/[Box 2]: dusc total = 0.175
Percent Capture Provided by HSCs
32.8%
(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.175linches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 32.8%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,.) achieves the upstream capture
efficiency(Y,), I, = 0.06
Determine the design intensity that must be provided by

® [BMP, Iy i1 lesen= 0.2

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.79]acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.1244|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-17
Total drainage area 0.15 acres
Total drainage area Impervious Area (1Aia1) 0.05 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.045 0.023
BMP-17 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.023
Box 2: 1Aoral = 0.045
[Box 1]/[Box 2]: dusc total = 0.500
Percent Capture Provided by HSCs
64.0%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

Using Figure 1ll.4, determine the design intensity at which

2 the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dysc= 0.500(inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 64.0%|%

Using Figure lIl.4, determine the design intensity at which
5 [the time of concentration (T,) achieves the upstream capture

efficiency(Y,), I, l,= 0.15
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 011

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.15|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.30

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.375

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0062|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-18
Total drainage area 0.42 acres
Total drainage area Impervious Area (1Aia1) 0.36 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.134 0.067
BMP-18 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.067
Box 2: 1Aoral = 0.357
[Box 1]/[Box 2]: dusc total = 0.188
Percent Capture Provided by HSCs
35.0%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.188linches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 35.0%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,.) achieves the upstream capture
efficiency(Y,), I, = 0.06
Determine the design intensity that must be provided by

® [BMP, Iy i1 lesen= 0.2

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.42|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0662|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-19
Total drainage area 0.11 acres
Total drainage area Impervious Area (1Aia1) 0.03 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.033 0.017
BMP-19 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.017
Box 2: 1Aoral = 0.033
[Box 1]/[Box 2]: dusc total = 0.500
Percent Capture Provided by HSCs
64.0%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

Using Figure 1ll.4, determine the design intensity at which

2 the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dysc= 0.500(inches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 64.0%|%

Using Figure lIl.4, determine the design intensity at which
5 [the time of concentration (T,) achieves the upstream capture

efficiency(Y,), I, l,= 0.15
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 011

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.11|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.30

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.375

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0045|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.




Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID BMP-20
Total drainage area 0.35 acres
Total drainage area Impervious Area (1Aia1) 0.30 acres
Effect of
individual HSCi
per criteria in
HSC Type/ BMP Fact Impervious Area

Description/Reference BMP

Sheets (XIV.1)

Tributary to HSCi (IA;)

HSC ID Fact Sheet (dusei) ' in inches in acres d; x 1A,
Downspout Dispersion, 1:1
ratio of rooftop to pervious 0.5 0.134 0.067
BMP-20 area.
0
0
0
0
0
0
0
0
0
0
Box 1: dixIA = 0.067
Box 2: 1Aoral = 0.298
[Box 1]/[Box 2]: dusc total = 0.226
Percent Capture Provided by HSCs
39.9%

(Table 111.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 |Enter the time of concentration, T, (min) (See Appendix IV.2) T= 5

5 Using Figure 1ll.4, determine the design intensity at which
the estimated time of concentration (T.) achieves 80% capture
efficiency, |, l1= 0.26|in/hr
Enter the effect depth of provided HSCs upstream, dyec

3 (inches) (Worksheet A) dusc= 0.226linches
Enter capture efficiency corresponding to dysc, Y5

4 (Worksheet A) Y, 39.9%|%
Using Figure lIl.4, determine the design intensity at which

5 [the time of concentration (T,.) achieves the upstream capture
efficiency(Y,), I, l,= 0.07
Determine the design intensity that must be provided by

® [BMP, Iy i1 lbesin=| 019

Step 2: Calculate the design flowrate

1 |Enter Project area tributary to BMP (s), A (acres) A= 0.35|acres

2 |Enter Project Imperviousness, imp (unitless) imp= 0.85

3 |Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 |Calculate design flowrate, Qgesign= (C X igesign X A) Qesign= 0.0524|cfs

Supporting Calculations

Describe system: Alley way draining to bioretention planter box.

Provide time of concentration assumptions: Tc of 5 minutes.
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Help Prevent Ocean Pollution:

Tips for Residential
For more information, POOL Landscape and

please call the .
Orange County Stormwater Program HardSCape DralIlS
at 1-877-89-SPILL (1-877-897-7455)
or Vvisit
www.ocwatersheds.com

To report a spill,
call the
Orange County 24-Hour
Water Pollution Problem
Reporting Hotline
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The tips contained in this brochure provide useful
information to help prevent water pollution. If
you have other suggestions, please contact your

city’s stormwater representatives or call the Orange

County Stormwater Program.
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Tips for Residential Pool, Landscape and Hardscape Drains

Pool Maintenance

All pool water discharged to the curb, gutter or
permitted pool drain from your property must meet the
following water quality criteria:

B The residual chlorine does not exceed
0.1 mg/L (parts per [R5
million).

B The pH is between
6.5 and 8.5.

B The water is free
of any unusual
coloration. _

B There is no discharge [
of filter media or acid
cleaning wastes.

Some cities have ordinances that do not allow pool
water to be discharged to the storm drain. Check with
your city.

Landscape and
Hardscape Drains

The following recommendations will help reduce or
prevent pollutants from your landscape and hardscape
drains from entering the street, gutter or storm drain.
Unlike water that enters the sewer (from sinks and
toilets), water that enters a landscape or hardscape
drain is not treated before entering our creeks, rivers,
bays and ocean.

Household Activities

B Do not rinse spills of materials or chemicals to any
drain.

B Use dry cleanup methods such as applying cat
litter or another absorbent material, then sweep it
up and dispose of it in the trash. If the material is
hazardous, dispose of it at a Household Hazardous
Waste Collection Center (HHWCC). For locations,
call (714) 834-6752 or visit www.oclandfills.com.

B Do not hose down your driveways, sidewalks or
patios to your landscape or hardscape drain.
Sweep up debris and dispose of it in the trash.

B Always pick up after your pet. Flush waste down
the toilet or dispose of it in the trash.

Do not store items such as cleaners, batteries,
automotive fluids, paint products, TVs, or
computer monitors uncovered outdoors. Take
them to a HHWCC for disposal.

Yard Maintenance

Do not overwater. Water by hand or set
automated irrigation systems to reflect seasonal
water needs.

Follow directions on
pesticides and fertilizers
(measure, do not estimate
amounts) and do not use
if rain is predicted within
48 hours.

Cultivate your garden
often to control weeds
and reduce the need to
use chemicals.

Vehicle Maintenance

Never pour oil or antifreeze down your
landscape or hardscape drain. Recycle these
substances at a service station, a waste collection
center or used oil recycling center. For
locations, contact the Used Oil Program at 1-800-
CLEANUP or visit www.CLEANUP.org.
Whenever possible, take your vehicle to a
commercial car wash.

If you do wash your vehicle at home, do not
allow the washwater to go down your landscape
or hardscape drain. Instead, dispose of it in

the sanitary sewer (a sink or toilet) or onto an
absorbent surface such as your lawn.

Use a spray nozzle that will shut off the water
when not in use.
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

Attachment E
BMP Details

WQMP_TheVillage_20120801.docx Attachment E






TECHNICAL GUIDANCE DOCUMENT APPENDICES

HSC-2: Impervious Area Dispersion

Impervious area dispersion refers to the practice of routing > Downspout disconnection
runoff from impervious areas, such as rooftops, walkways, » Impervious area

and patios onto the surface of adjacent pervious areas. disconnection

Runoff is dispersed uniformly via splash block or dispersion > Sheet flow dispersion

trench and soaks into the ground as it move slowly across the
surface of pervious areas. Minor ponding may occur, but it is
not the intent of this practice to actively promote localized
on-lot storage (See HSC-1: Localized On-Lot Infiltration).

Feasibility Screening Considerations

Also known as:

Opportunity Criteria

Impervious area dispersion can be used where infiltration
would otherwise be infeasible, however dispersion depth
over landscaped areas should be limited by site-specific
conditions to prevent standing water or geotechnical
issues.

Rooftops and other low traffic impervious surface presentin | Simple Downspout Dispersion
drainage area. Source:
toronto.ca/environment/water.htm

Soils are adequate for infiltration. If not, soils can be
amended to improve capacity to absorb dispersed water (see MISC-2: Amended Soils).

Significant pervious area present in drainage area with shallow slope

Overflow from pervious area can be safely managed.

OC-Specific Design Criteria and Considerations

I I R N R I A

Soils should be preserved from their natural condition or restored via soil amendments to meet
minimum criteria described in Section .

A minimum of 1 part pervious area capable of receiving flow should be provided for every 2
parts of impervious area disconnected.

The pervious area receiving flow should have a slope < 2 percent and path lengths of = 20 feet
per 1000 sf of impervious area.

Dispersion areas should be maintained to remove trash and debris, loose vegetation, and
protect any areas of bare soil from erosion.

Velocity of dispersed flow should not be greater than 0.5 ft per second to avoid scour.

Calculating HSC Retention Volume

The retention volume provided by downspout dispersion is a function of the ratio of impervious to
pervious area and the condition of soils in the pervious area.

Determine flow patterns in pervious area and estimate footprint of pervious area receiving
dispersed flow. Calculate the ratio of pervious to impervious area.

Check soil conditions using the soil condition design criteria below; amend if necessary.

Look up the storm retention depth, dysc from the chart below.
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

The max dysc is equal to the design storm

depth for the project site.

Soil Condition Design Criteria

[]
[]
[

Maximum slope of 2 percent
Well-established lawn or landscaping

Minimum soil amendments per criteria in
MISC-2: Amended Soils.

Configuration for Use in a Treatment Train

dyer, Inches

Impervious area disconnection is an HSC
that may be used as the first element in
any treatment train

The use of impervious area disconnection
reduces the sizing requirement for
downstream LID and/or treatment control
BMPs

Additional References for Design Guidance

Ratio of Pervious' to Impervious Area

! Pervious area used in calculation should
only include the pervious area receiving
flow, not pervious area receiving only direct
rainfall or upslope pervious drainage.

SMC LID Manual (pp 131)

http://www.lowimpactdevelopment.org/guest75/pub/All Projects/SoCal LID Manual/SoCalL

ID Manual FINAL 040910.pdf

City of Portland Bureau of Environmental Services. 2010. How to manage stormwater —
Disconnect Downspouts. http://www.portlandonline.com/bes/index.cfm?c=43081&a=177702

Seattle Public Utility:

http://www.cityofseattle.org/util/stellent/egroups/public/@spu/@usm/documents/webcontent/sp

u01 _006395.pdf

Thurston County, Washington State (pp 10):
http://www.co.thurston.wa.us/stormwater/manual/docs-fags/DG-5-Roof-Runoff-

Control Revl1Jan24.pdf

XIV-6
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

BIO-2: Vegetated Swale Also known as:

> Bioswale
> Biofiltration swale
» Grass swale

Vegetated swale filters (vegetated swales) are open, shallow
channels with low-lying vegetation covering the side slopes

and bottom that collect and slowly convey runoff flow to
downstream discharge points. Vegetated swales provide
pollutant removal through settling and filtration in the
vegetation (usually grasses) lining the channels. In addition,

they provide the opportunity for volume reduction through
infiltration and ET, and reduce the flow velocity in addition
to conveying storm water runoff. Where soil conditions
allow, volume reduction in vegetated swales can be

enhanced by adding a gravel drainage layer underneath the
swale allowing additional flows to be retained and

Vegetated Swale
Source: Geosyntec Consultants

infiltrated. Where slopes are shallow and soil conditions limit

or prohibit infiltration, an underdrain system or low flow
channel for dry weather flows may be required to minimize ponding and convey treated
and/or dry weather flows to an acceptable discharge point. An effective vegetated swale
achieves uniform sheet flow through a densely vegetated area for a period of several minutes.
The vegetation in the swale can vary depending on its location within the project area and is
generally the choice of the designer, subject to the design criteria outlined in this section.

Feasibility Screening Considerations

e Swales may cause incidental infiltration; however, infiltration is not a mandatory mechanism for
pollutant removal for swales and it may create hazards in some circumstances. Therefore,
conditions should be evaluated to determine whether circumstances require an impermeable liner
to avoid infiltration into the subsurface.

Opportunity Criteria

e Open areas are needed for vegetated swales, including, but not limited to, road shoulders, road
medians, parks and athletic fields and can be constructed in residential or commercial areas.

e Site slope is less than 10 percent.
o Drainage areais <5 acres.

o Vegetated swales must not interfere with flood control functions of existing conveyance and
detention structures.

OC-Specific Design Criteria and Considerations

Swales should have a minimum bottom width of 2 feet and a maximum bottom width of 10 feet.

|:| Swale dividers should be used if the bottom width must exceed 10 feet to promote even
distribution of flow across the swale. Local juridictions may require larger minimum widths based
on maintenance requirements.

The channel side slope should not exceed 2:1 (H:V) for a total swale depth of 1 foot or less. For
|:| deeper swales or mowed grass swales, the maximum channel side slope should be 3:1. Where
space is constrained, swales may have vertical concrete or block walls provided that slope
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stability, maintenance access and public safety considerations are met.

The minimum swale length for biotreatment applications is 100 feet. The minimum residence
time for flows in the swale is 10 minutes.

If slope is less than 1.5%, underdrains should be provided for the length of the swale

A gravel blanket or bedding is required around the underdrain pipe(s). At least 0.5 feet of
washed aggregate must be placed below, to the top, and to the sides of the underdrain pipe(s).

If an underdrain is included, an amended soil layer of 1 foot minimum thickness must be
provided above the underdrain meeting the specifications of MISC-1: Planting/Storage Media.

The maximum bed slope in flow direction should not exceed 6% (unles check dams are
provided).

The maximum flow velocity should not exceed 1.0 ft/sec for water quality treatment swales.

For infrequently mowed swales, a maximum flow depth of 4 inches should be implemented. For
frequently mowed turf swales, the maximum flow depth is 2 inches.

The vegetation height should be maintained between 4 to 6 inches.

Gradual meandering bends in the swale are desirable for aesthetic purposes and to promote
slower flow and particulate settling.

Blockages in the swale that result in uneven flow distribution and points of concentrated flow
should be avoided. Blockages that should be avoided include trees, bushes, light pole piers,
and utility vaults or pads.

O O dddddoo

Sizing Method for Vegetated Swales

The Design Capture Method for Flow-based BMPs should be used to determine the design flowrate for a
vegetated swale. The user then selects the design flow depth and longitudinal slope and uses the sizing
steps below to determine the length and width of the swale. The sizing steps are as follows:

Step 1: Determine Design Flowrate (Q)

Calculate the Design Flowrate (Q) using the Capture Efficiency Method for Flow-based BMPs (See
Appendix III.3.3). Inputs include the time of concentration of the catchment (T.) and the capture
efficiency achieved upstream by HSCs or other BMPs.

Step 2: Estimate the Swale Bottom Width

For shallow flow depths, channel side slopes can be ignored and the bottom width can be calculated
using a simplified form of Manning’s formula:

b =(Q % nwq) / (1.49 x y"®" x s>

Where:
b = estimated swale bottom width, ft

Q = design flowrate, cfs

Nwq = Manning’s roughness coefficient for shallow flow conditions, use 0.2 unless other information is
available

y = design flow depth, ft (not to exceed 4 inches or 0.33 ft)
s = longitudinal slope in flow direction, ft/ft (not to exceed 0.06)

If b is between 2 and 10 feet, proceed to step 3.
If b is less than 2 feet, increase b to 2 feet and recalculate design flow depth using the following:
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y = ((Q * nwa) / (1.49 x b x §°%))*°
If b is greater than 10 feet, one of the following steps is necessary:
e Increase longitudinal slope to a maximum of 6% or 0.06, and recalculate b
e Increase design flow depth to a maximum of 4 inches or 0.33 ft, and recalculate b
¢ Install a divider lengthwise along swale bottom at least three-quarters of the swale length,
beginning at the inlet. The swale width can be increased to 16 feet if a divider is provided.
Step 3: Determine Design Flow Velocity

Calculate the design flow velocity using the following equation:
Vwa = Q/ Awa
Where:
Vwaq = design flow velocity, fps
Q = design flowrate, cfs
Awg = by + Zyz, cross sectional area of flow at design depth
Z = side slope length per unit height
If the design flow velocity exceeds 1 foot per second, design parameters in Step 2 should be adjusted
(slope, bottom width, or design flow depth) until Vyq is equal or less than 1 fps.

Step 4: Calculate Swale Length

Calculate the swale length needed to achieve a minimum hydraulic residence time of 10 minutes using
the following equation:

L =60 x tyr * Vwa
Where:
L = swale length, ft
tyr = hydraulic residence time, min (minimum 10 minutes)

Vwaq = design flow velocity, fps

Step 5: If Needed, Adjust Swale Length to Site Constraints

Note that oftentimes swale length can be accomodated by providing a meandering swale. However, if
swale length is too large for the site, the length can be adjusted as follows:

e Calculate the swale treatment top area (Ay), based on the swale length calculated in Step 4:
Arop = (b + bsLope) % L

Where:

Arop = top area (ftz) at the design treatment depth

b, = bottom width (ft), calculated in Step 2

bsiope = the additional top width (ft) above the side slope for the design water depth (for 3:1 side
slopes and a 4-inch water depth, bgqpe = 2 feet)

L; = initial length (ft) calculated in Step 4

e Use the swale top area and a reduced swale length (L) to increase the bottom width, using the
following equation:

Lr = Arop / (br + bsiope)

Where:
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Lr = reduced swale length (ft)

br = increased bottom width (ft)

e Recalculate V\q according to Step 3 using the revised cross-sectional area Ayq based on the
increased bottom width (bg). Revise the design as necessary if the design flow velocity exceeds
1 foot per second.

e Recalculate to ensure that the 10 minute retention time is retained.

Configuration for Use in a Treatment Train

e Vegetated swales can be incorporated in a treatment train to provide enhanced water quality
treatment and reductions in runoff volume and rate. For example, if a vegetated swale is placed
upgradient of a dry extended detention (ED) basin, the rate and volume of water flowing to the dry
ED basin can be reduced and the water quality enhanced. As another example, dry ED basins
may be placed upstream a vegetated swale to reduce the size of the vegetated swale.

o Vegetated swales can be used as pretreatment for infiltration BMPs.

o If designed with an infiltration sump, vegetated “bioinfiltration” swales can provide retention and
biotreatment capacity.

Additional References for Design Guidance

Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4:
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper_report_material/Storm_Water _Technical Manual 2009-opt-
red.pdf?version_id=76975850

Santa Barbara BMP Guidance Manual, Chapter 6:
http://www.santabarbaraca.gov/NR/rdonlyres/91D1FA75-C185-491E-A882-
49EE17789DF8/0/Manual 071008 Final.pdf

e County of San Diego Drainage Design Manual for design criteria, Section 5.5:
http://www.co.san-diego.ca.us/dpw/floodcontrol/floodcontrolpdf/drainage-
designmanual05.pdf

County of Los Angeles Low Impact Development Standards Manual, Chapter 5:
http://dpw.lacounty.gcov/wmd/LA_County LID Manual.pdf

e Los Angeles County Stormwater BMP Design and Maintenance Manual:
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf
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BIO-7: Proprietary Biotreatment

Proprietary biotreatment devices are devices that are
manufactured to mimic natural systems such as bioretention
areas by incorporating plants, soil, and microbes engineered
to provide treatment at higher flow rates or volumes and
with smaller footprints than their natural counterparts.
Incoming flows are typically filtered through a planting
media (mulch, compost, soil, plants, microbes, etc.) and
either infiltrated or collected by an underdrain and delivered
to the storm water conveyance system. Tree box filters are an
increasingly common type of proprietary biotreatment device
that are installed at curb level and filled with a bioretention
type soil. For low to moderate flows they operate similarly to
bioretention systems and are bypassed during high flows.
Tree box filters are highly adaptable solutions that can be
used in all types of development and in all types of soils but

Also known as:

» Catch basin planter box
» Bioretention vault
> Tree box filter

Proprietary biotreatment
Source:
http.//www.americastusa.com
/index.phpf/filterra/

are especially applicable to dense urban parking lots, street,
and roadways.

Feasibility Screening Considerations

e Proprietary biotreatment devices that are unlined may cause incidental infiltration. Therefore, an
evaluation of site conditions should be conducted to evaluate whether the BMP should include an
impermeable liner to avoid infiltration into the subsurface.

Opportunity Criteria

e Drainage areas of 0.25 to 1.0 acres.

e Land use may include commercial, residential, mixed use, institutional, and subdivisions.
Proprietary biotreatment facilities may also be applied in parking lot islands, traffic circles, road
shoulders, and road medians.

e Must not adversely affect the level of flood protection provided by the drainage system.

OC-Specific Design Criteria and Considerations

Frequent maintenance and the use of screens and grates to keep trash out may decrease the
likelihood of clogging and prevent obstruction and bypass of incoming flows.

[]
[]

Consult proprietors for specific criteria concerning the design and performance.

Proprietary biotreatment may include specific media to address pollutants of concern. However,
for proprietary device to be considered a biotreatment device the media must be capable of
supporting rigorous growth of vegetation.

Proprietary systems must be acceptable to the reviewing agency. Reviewing agencies shall
have the discretion to request performance information. Reviewing agencies shall have the
discretion to deny the use of a proprietary BMP on the grounds of performance, maintenance
considerations, or other relevant factors.

XIV-69 May 19, 2011



TECHNICAL GUIDANCE DOCUMENT APPENDICES

[

In right of way areas, plant selection should not impair traffic lines of site. Local jurisdictions
may also limit plant selection in keeping with landscaping themes.

Computing Sizing Criteria for Proprietary Biotreatment Device

Proprietary biotreatment devices can be volume based or flow-based BMPs.

Volume-based proprietary devices should be sized using the Simple Design Capture Volume
Sizing Method described in Appendix II1.3.1 or the Capture Efficiency Method for Volume-Based,
Constant Drawdown BMPs described in Appendix II1.3.2.

The required design flowrate for flow-based proprietary devices should be computed using the
Capture Efficiency Method for Flow-based BMPs described in Appendix II1.3.3).

Additional References for Design Guidance

Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4:
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper_report material/Storm_Water _Technical Manual 2009-opt-
red.pdf?version_id=76975850

Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 9:
http://dpw.lacounty.gov/DES/design _manuals/StormwaterBMPDesignandMaintenance.pdf

Santa Barbara BMP Guidance Manual, Chapter 6:
http://www.santabarbaraca.2ov/NR/rdonlyres/91D1FA75-C185-491E-A882-
49EE17789DF8/0/Manual 071008 Final.pdf
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 05/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting
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Problem Descriptions:
Existing Area A

2 year

Sm Area Hydrograph

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 3.50
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.025
LOW LOSS FRACTION = 0.187

TIME OF CONCENTRATION (MIN.) = 8.15

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.19
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.40
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.53
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.89
6-HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24 -HOUR POINT RAINFALL VALUE (INCHES) = 2.05
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 05/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting
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Problem Descriptions:
Area A

2-year

Loss Rates

*% % NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD

1 3.25 10.00 69. 0.250 0.812
2 0.24 10.00 75. 0.200 0.821
3 0.01 10.00 56. 0.300 0.802

TOTAL AREA (Acres) = 3.50

AREA-AVERAGED LOSS RATE, Em (in./hr.) = 0.025
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 05/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting
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Problem Descriptions:
Proposed Area A

2

year

Sm Area Hydrograph

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 3.50
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.058
LOW LOSS FRACTION = 0.289

TIME OF CONCENTRATION(MIN.) = 8.28

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.19
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.40
1-HOUR POINT RAINFALL VALUE(INCHES) = 0.53
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.89
6 -HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24 -HOUR POINT RAINFALL VALUE (INCHES) = 2.05
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TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.13 0.0004 0.07 Q
0.27 0.0012 0.07 Q
0.41 0.0020 0.07 Q
0.54 0.0029 0.07 Q
0.68 0.0037 0.07 Q
0.82 0.0045 0.07 Q
0.96 0.0054 0.07 Q
1.10 0.0062 0.07 Q
1.23 0.0071 0.08 Q
1.37 0.0079 0.08 Q
1.51 0.0088 0.08 Q
1.65 0.0097 0.08 Q
1.79 0.0105 0.08 O
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18.76 0.3625 0.14 Q
18.90 0.3641 0.14 Q
19.04 0.3656 0.13 Q
19.17 0.3671 0.13 Q
19.31 0.3686 0.13 Q
19.45 0.3700 0.12 Q
19.59 0.3714 0.12 O
19.73 0.3728 0.12 Q
19.86 0.3741 0.12 Q
20.00 0.3754 0.11 Q
20.14 0.3767 0.11 Q
20.28 0.3779 0.11 Q
20.42 0.3792 0.11 OQ
20.55 0.3803 0.10 Q
20.69 0.3815 0.10 OQ
20.83 0.3827 0.10 Q
20.97 0.3838 0.10 Q
21.11 0.3849 0.10 Q
21.24 0.3860 0.09 O
21.38 0.3871 0.09 Q
21.52 0.3881 0.09 Q
21.66 0.3891 0.09 OQ
21.80 0.3902 0.09 Q
21.93 0.3912 0.09 Q
22.07 0.3922 0.09 Q
22.21 0.3931 0.08 Q
22.35 0.3941 0.08 Q
22.49 0.3950 0.08 Q
22.62 0.3960 0.08 Q
22.76 0.3969 0.08 Q
22.90 0.3978 0.08 Q
23.04 0.3987 0.08 O
23.18 0.3996 0.08 Q
23.31 0.4005 0.08 Q
23.45 0.4013 0.08 Q
23.59 0.4022 0.07 Q
23.73 0.4030 0.07 Q
23.87 0.4039 0.07 Q
24.00 0.4047 0.07 Q
24.14 0.4051 0.00 O

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

% 1440.7

10% 74 .5

20% 24.8

30% 16.6

40% 8.3

50% 8.3

60% 8.3

70% 8.3

80% 8.3

90% 8.3
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NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 05/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting
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Problem Descriptions:
Proposed Area A

2 year

Loss Rates

* %% NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC ITI:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD

1 1.48 10.00 69. 0.250 0.812
2 1.28 20.00 69. 0.250 0.735
3 0.12 80.00 69. 0.250 0.270
4 0.13 10.00 75. 0.200 0.821
5 0.41 70.00 69. 0.250 0.347
6 0.04 10.00 75. 0.200 0.821
7 0.04 10.00 56. 0.300 0.802

TOTAL AREA (Acres) = 3.50

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.058
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 05/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting
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Problem Descriptions:
Existing N

2

year

Sm Area Hydrograph

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 5.80
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.023
LOW LOSS FRACTION = 0.184

TIME OF CONCENTRATION(MIN.) = 9.71

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.19
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.40
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.53
3-HOUR POINT RAINFALL VALUE (INCHES) = 0.89
6 -HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24 -HOUR POINT RAINFALL VALUE (INCHES) = 2.05

il

o
~J
[

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET)
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

I

(@]
N
w
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TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.14 0.0009 0.14 Q
0.30 0.0027 0.14 Q
0.46 0.0046 0.14 OQ
0.63 0.0064 0.14 Q
0.79 0.0083 0.14 OQ
0.95 0.0102 0.14 Q
1.11 0.0121 0.14 Q
1.27 0.0140 0.14 Q
1.43 0.0159 0.14 Q
1.60 0.0178 0.14 Q
1.76 0.0197 0.15 OQ
1.92 0.0217 0.15 Q
2.08 0.0237 0.15 Q
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.24
.41
.57
.73
.89
.05
.22
.38
.54
.70
.86
.02
.19
.35
.51
.67
.83
.00
.16
.32
.48
.64
.80
.97
.13
.29
.45
.61
.78
.94
.10
.26
.42
.58
.75
.91
.07
.23
.39
.56
.72
.88
.04
.20
.36
.53
.69
.85
.01
.17
.34
.50
.66
.82
.98
.15
.31
.47
.63
.79
.95

eNeoNoNoNoNoNoRoNoNeoNoNeoReNoNoNoNoNoNoNoNoNReoNoNeoNoNeNoNoNeNoNoNoNeoNoNoNoNeoNelNoBoNe oo e RollolololelololNe oo lNolNooelolNeNoe o)

.0257
.0276
.0297
L0317
.0337
.0358
.0379
.0400
L0421
.0442
.0463
.0485
. 0507
.0529
.0551
.0573
.0596
.0618
.0641
.0665
.0688
L0712
.0735
.0759
.0784
.0808
.0833
.0858
.0884
.0909
.0935
.0961
.0988
.1015
.1042
.1069
L1097
L1125
.1154
.1182
L1212
.1241
L1272
.1302
L1333
.1364
.139%6
.1429
.1462
.1495
.1529
.1564
.1599
.1635
L1672
.1709
.1748
.1786
.1826
.1867
.1909
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12,
.28
12.
12.
.76
12.
13.
.25
.41
.57
.73

12

12

13
13
13
13

13.
.06
14.
.38
14.
14,
.87

14

14

14

15.
15.
15.
15.
15.
15.
16.
le6.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
17.
.10
.27
.43
18.
.75
.91
19.
.24
19.
19.
19.
19.
20.
20.
.37
20.
20.
.86
21.
21.
21.
21.
21.
21.

18
18
18

18
18

19

20

20

12

44
60

93
09

90

22

54
71

03
19
35
51
68
84
00
16
32
49
65
81
97
13
29
46
62
78
94

59

07

40
56
72
88
05
21

53
69

02
18
34
50
66
83
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.2055
L2111
.2168
.2227
.2287
.2349
L2413
L2479
.2547
L2619
.2693
L2773
.2859
L2951
.3048
.3153
.3266
.3389
.3526
.3669
.3825
.4032
.4328
.5032
.5662
.5835
.5971
.6085
.6183
.6268
.6344
. 6412
.6476
.6537
.6594
.6648
.6696
.6737
.6776
.6813
.6849
.6884
.6917
.6950
.6981
.7012
.7041
.7070
.7098
L7126
. 7153
L7179
.7204
.7229
. 7254
.7278
.7302
.7325
.7348
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.43
.45
.45
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.55
.57
.63
.66
71
.74
.82
.87
.98
.06
.09
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.86
.57
.95
.46
.12
.92
.78
.68
.60
.53
.49
.46
.44
.42
.40
.31
.30
.29
.27
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.20
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.17
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21.929 0.7370 0.17 Q
22.15 0.7392 0.16 Q
22.31 0.7413 0.16 Q
22.47 0.7435 0.16 Q
22.64 0.7456 0.16 Q
22.80 0.7476 0.15 Q
22.96 0.7497 0.15 Q
23.12 0.7516 0.15 Q
23.28 0.7536 0.15 Q
23.44 0.7556 0.14 Q
23.61 0.7575 0.14 Q
23.77 0.7594 0.14 Q
23.93 0.7612 0.14 Q
24.09 0.7631 0.14 Q
24.25 0.7640 0.00 Q

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

% 1446 .8

10% 116.5

20% 29.1

30% 19.4

40% 9.7

50% 9.7

60% 9.7

70% 9.7

80% 9.7

90% 9.7
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 05/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting
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Problem Descriptions:
Existing Area N

2 year

Loss Rates

* %% NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp (in./hr.) YIELD
1 2.96 10.00 69. 0.250 0.812
2 2.84 10.00 75. 0.200 0.821
TOTAL AREA (Acres) = 5.80
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.023

Problem Descriptions:
Existing Area N

2 year

Loss Rates
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 05/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting
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Problem Descriptions:
Proposed Area N

2

vear

Sm Area Hydrograph

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 5.80
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.053
LOW LOSS FRACTION = 0.282

TIME OF CONCENTRATION(MIN.) = 9.30

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.19
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.40
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.53
3~HOUR POINT RAINFALL VALUE (INCHES) = 0.89
6~-HOUR POINT RAINFALL VALUE (INCHES) = 1.22
24-HOUR POINT RAINFALL VALUE (INCHES) = 2.05
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.68
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.31

IR R R E RS E RS S E RS SE RS SR ESREE RS RS R ERE SRR EEEEEEERSEEREEEEREREEREEEEEESEEREREESSE]

TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.03 0.0000 0.00 Q
0.19 0.0008 0.12 Q
0.34 0.0023 0.12 Q
0.50 0.0039 0.12 Q
0.65 0.0054 0.12 Q
0.81 0.0070 0.12 Q
0.96 0.0086 0.12 Q
1.12 0.0102 0.12 Q
1.27 0.0118 0.13 Q
1.43 0.0134 0.13 Q
1.58 0.0150 0.13 Q
1.74 0.0167 0.13 Q
1.89 0.0183 0.13 Q
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.05
.20
.36
.51
.67
.82
.98
.13
.29
.44
.60
.75
.91
.06
.22
.38
.53
.68
.84
.99
.15
.30
.46
.61
.77
.93
.08
.23
.39
.54
.70
.86
.01
.16
.32
.47
.63
.78
.94
.09
.25
.40
.56
.71
.87
.02
.18
.34
.49
.65
.80
.95
.11
.26
.42
.57
.73
.88
.04
.20
.35
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.0267
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.1575
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.1643
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.5072
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.5575
.5640
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.5943
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.6012
.6045
.6076
.6106
.6135
.6163
.6190
.6217
.6243
.6268
.6292
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.6384
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20.96 0.6427 0.16 Q
21.11 0.6448 0.16 Q
21.27 0.6468 0.16 Q
21.42 0.6488 0.16 Q
21.58 0.6508 0.15 Q
21.73 0.6527 0.15 Q
21.89 0.6546 0.15 Q
22.05 0.6565 0.14 Q
22.20 0.6583 0.14 Q
22.36 0.6601 0.14 OQ
22.51 0.6619 0.14 OQ
22.67 0.6637 0.14 Q
22.82 0.6654 0.13 Q
22.98 0.6671 0.13 Q
23.13 0.6688 0.13 Q
23.28 0.6704 0.13 Q
23.44 0.6721 0.13 Q
23.59 0.6737 0.13 Q
23.75 0.6753 0.12 Q
23.91 0.6769 0.12 O
24.06 0.6784 0.12 Q
24 .22 0.6792 0.00 Q

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1441.5

10% 83.7

20% 27.9

30% 18.6

40% 9.3

50% 9.3

60% 9.3

70% 2.3

80% 9.3

90% 9.3
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 05/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting

****************************************************************************

Problem Descriptions:
Proposed Area N

2 year

Loss Rate

*%* NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC IT:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE L.OSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD

1 1.38 10.00 69. 0.250 0.812
2 1.12 20.00 69. 0.250 0.735
3 0.03 50.00 69. 0.250 0.502
4 0.87 10.00 75. 0.200 0.821
5 0.42 70.00 69. 0.250 0.347
6 1.37 10.00 75. 0.200 0.821
7 0.40 70.00 75. 0.200 0.405
8 0.10 85.00 69, 0.250 0.231
9 0.10 85.00 75. 0.200 0.302
10 0.01 50.00 69. 0.250 0.502

TOTAL AREA (Acres) = 5.80

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.053




Date: 05/18/12 File name: 8112EA02.RES

Page 1

oK KKK K KKk ok Rk ke ok ok ko kS ok e ok Kok K ok K ok K Kk ok ook ok
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) Copyright 1983-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting

KAKNK KA KKK KKK KK KKK Rk kk k% k% DESCRIPTION OF STUDY * %% %k %%k k& k ok ok ok k sk ok ok e ok & &k ok ko
* Existing A - 2-year storm *
* . *
* *
B T L ™™

FILE NAME: 8112EA02.DAT
TIME/DATE OF STUDY: 10:23 05/15/2012

- - *TIME-OF-CONCENTRATION MODEL*- -

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP

NO. (FT) (FT)

FACTOR

SIDE / SIDE/ WAY (FT) (FT) (FT)

0.018/0.018/0.020

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-QF~CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 250.00
ELEVATION DATA: UPSTREAM(FEET) = 790.80 DOWNSTREAM(FEET) = 783.50

Tc = K* [{LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.610
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.119
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCs sSOIL AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.50 0.25 0.100 69 5.61

Date: 05/18/12 File name: 8112EA02.RES

Page 2

COMMERCIAL D 0.15 0.20 0.100 75 5.61
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.24

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.23

TOTAL AREA(ACRES) = 0.65  PEAK FLOW RATE(CFS) = 1.23
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 91

>>>>>COMPUTE "V* GUTTER FLOW TRAVEL TIME THRU SUBAREAccc<<

UPSTREAM NODE ELEVATION (FEET) = 783.50

DOWNSTREAM NODE ELEVATION (FEET) = 783.00

CHANNEL LENGTH THRU SUBAREA(FEET) =  139.00

"V* GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.125
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH(FEET) = 2.00

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.828

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL c 0.62 0.25 0.100 69
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.73
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  1.41
AVERAGE FLOW DEPTH (FEET) = 0.26 FLOOD WIDTH (FEET) = 14 .32
"U" GUTTER FLOW TRAVEL TIME(MIN.) = 1.65 Tc(MIN.) = 7.26
SUBAREA AREA(ACRES) = 0.62 SUBAREA RUNOFF (CFS) = 1.01
EFFECTIVE AREA(ACRES) = 1.27 AREA-AVERAGED Fm(INCH/HR) =  0.02
AREA-AVERAGED Fp(INCH/HR) =  0.24 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 1.3 PEAK FLOW RATE (CFS) = 2.06

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET} = 0.27 FLOOD WIDTH (FEET) = 15.77

LOW VELOCITY (FEET/SEC.) = 1.43 DEPTH*VELOCITY (FT*FT/SEC) = 0.39
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 389.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET) = 779.73 DOWNSTREAM (FEET) = 774.60
FLOW LENGTH (FEET) = 223.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.99

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.06

PIPE TRAVEL TIME(MIN.) = 0.62 Tc(MIN.) = 7.88

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 612.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 81

MAINLINE Tc(MIN.) = 7.88
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.744

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 8CS SOIL AREA Fp Ap sCs
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LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 1.02 0.25 0.100 69
COMMERCIAL D 0.02 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA(ACRES) = 1.04 SUBAREA RUNOFF (CFS) = 1.61
EFFECTIVE AREA(ACRES) = 2.31 AREA-AVERAGED Fm{INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 3.57
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 774 .60 DOWNSTREAM (FEET) 768.70
FLOW LENGTH (FEET) = 141.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.68

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.57

PIPE TRAVEL TIME(MIN.) = 0.27 Tc(MIN.) = 8.15

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 753.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 8.15

RAINFALL INTENSITY (INCH/HR) = 1.71

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.25

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 2.31

TOTAL STREAM AREA(ACRES) = 2.31

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.57
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 790.80 DOWNSTREAM(FEET) = 785.80

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.148

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.844

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL c 0.29 0.25 0.100 69 7.15

COMMERCIAL D 0.04 0.20 0.100 75 7.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.24

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.54

TOTAL AREA(ACRES) = 0.33 PEAK FLOW RATE (CFS) = 0.54
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 785.80 DOWNSTREAM ELEVATION (FEET) = 776.60

STREET LENGTH (FEET) = 300.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH (FEET) = 32.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 27.00
INSIDE STREET CROSSFALL(DECIMAL} = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL} = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.84
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20
HALFSTREET FLOOD WIDTH (FEET) = 2.00
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.80
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.75
STREET FLOW TRAVEL TIME(MIN.) = 1.32 Tc (MIN.) = 8.46
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.674
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) {DECIMAL) CN
COMMERCIAL [} 0.40 0.25 0.100 69
COMMERCIAL B 0.01 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.41 SUBAREA RUNOFF(CFS) = 0.61
EFFECTIVE AREA(ACRES) = 0.74 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.10
TOTAL AREA{ACRES) = 0.7 PEAK FLOW RATE(CFS) = 1.1¢0

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 3.85

FLOW VELOCITY (FEET/SEC.) = 3.25 DEPTH*VELOCITY (FT*FT/SEC.) = 0.77
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 630.00 FEET.
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122.00 TO NODE

FLOW PROCESS FROM NODE 104.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 776.60 DOWNSTREAM ELEVATION (FEET) = 774.00
STREET LENGTH (FEET) = 280.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 32.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 27.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.37
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH (FEET) = 7.13

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.96
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PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.59

STREET FLOW TRAVEL TIME(MIN.) = 2.38 Tc(MIN.) = 10.84

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.452

SUBAREA LOSS RATE DATA (AMC IT):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL c 0.42 0.25 0.100 69
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA ARER (ACRES) = 0.42 SUBAREA RUNOFF (CFS) = 0.54
EFFECTIVE AREA(ACRES) = 1.16 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 1.49

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.31 HALFSTREET FLOOD WIDTH (FEET) = 7.48

FLOW VELOCITY(FEET/SEC.) = 1.99 DEPTH*VELOCITY (FT*FT/SEC.) = 0.61
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 104.00 = 910.00 FEET.

R g R E e X T 2 1
FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 10.84
RAINFALL INTENSITY (INCH/HR) = 1.45
AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.25
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 1.16
TOTAL STREAM AREA(ACRES) = 1.16

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.49

** CONFLUENCE DATA **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.57 8.15 1.710 0.25( 0.02) 0.10 2.3 100.00
2 1.49 10.84 1.452 0.25( 0.02) 0.10 1.2 120.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.90 8.15 1.710 0.25( 0.02) 0.10 3.2 100.00
2 4.52 10.84 1.452 0.25( 0.02) 0.10 3.5 120.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 4.90 Tc(MIN.) = 8.15
EFFECTIVE AREA(ACRES) = 3.18 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 3.5
LONGEST FLOWPATH FROM NODE

120.00 TO NODE 104.00 = 910.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 3.5 TC(MIN.) = 8.15
EFFECTIVE AREA({ACRES) = 3.18 AREA-AVERAGED Fm(INCH/HR)= 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE (CFS) = 4.90
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** PEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/ER) (INCH/HR) (ACRES) NODE
1 4.90 8.15 1.710 0.25( 0.02) 0.10 3.2 100.00
2 4.52 10.84 1.452 0.25( 0.02) 0.10 3.5 120.00

END OF RATIONAL METHOD ANALYSIS
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{Reference: 1986 QRANGE COUNTY HYDROLOGY CRITERION}
{¢) Copyright 1983-~2011 Advanced Engineering Software {(aes)
Ver. 1B.C Release Date: 07/01/2011 License ID 1264

Analysis prepared hy:

RBF Consulting
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FILE NAME: 8112PAD2.DAT
TIME/DATE QF STUDY: 13:30 05/02/2012

««*TIME-GF-CONCENTRATION MODEL*w«

USER SPECIFIED STORM EVENT (YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT QF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITICN (AMC} J% ASSUMED FOR RATIONAL METHCD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL>
HALF~- CROWN TQ STREET-CROSSFALL: CURS GUITER-GEQMETRIES: MANNING
WIDTH CROSSFALL IN- / OQUT-/PARK- EEIGET WIDTH LIP HIKE FACTOR

NO. {FT) (FT} SIDE / SIDE/ WAY (FT) (g} (FI) (n)
==z =s==s ssssssuss s=mss ss===
8 3¢.0 20.9 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150
2 13.90 8.9 0.020/0.020/ ~-- 0.33 1.00 0.0312 0.125 0.0150
3 32.0 27.0 0.020/0.020/ --- 0.67 2.00 0.0312 0.167 0.0159

GLOBAL STREET FLOW-DEFTH CONSTRAINTS:
1. Relative Flow-Depth = 1.00 FEET
as (Maximum Allcwable Street Flow Depth) - [Top-of-Curb)
2. (Depth}«(Velowity! Congtraint = 6.0 {(FT*FIL/S)
*SLZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQURL TC THE UPSTREAM TRIBUTARY PIBE.*
*USER-SPECIFIED MINIMUM TOPGGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

LTS WHUUHHEHHANNNNNH NN "

FLOW PROCESS FROM NCDE 100.00 TO NODE 101.00 IS COPE = 21

»>>»»>RATIONAL METHOR INITIAL SUBAREA ANALYSISce<<<
>>USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«x

socoozsaaasx
INITIAL SUBRREA FLOW-LENGTR (FEET) = 200.00
ELEVATION DATA: UPSTREAM(FEET) = TES.50 DOWNSTREMM (FEET) = 787.08

Te = Kv [ (LENGTH*+ 3,00} /(ELEVATION CHANGE)]*=0.20

SUBRRER ANALYSIS USED MINIMUM Tc{MIN.] = 6.120

* 2 YEAR RARINFALL INTENSITY (INCH/HR) = 2.016

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ %5 SOIL  AREA Fp Ap s Te
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LAND TUSE GROUR {ACRES) {INCH/HR} ({DECIMAL) N (MIN.)
COMMERCIAL c 0.05 0.25 0.100 €9 6.12
APARTMENTS c Q.15 .25 0.200 [ 6.52
SUBARESA AVERAGE PERVIQUS LOSS RATE, Fp{INCH/HR} = 0.25
SUBAREA AVERAGE PERVIOUS AREAR FRACTION, Ap = 0.175
SUBAREA RUNOFF {CFS)} = 0.3%

TOTAL AREA(ACRES) = 0.20 PEAK FLOW RATE{CFS) = 0.35
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FLOW PROCESS FROM NODE 101.00 TO NODE 101.00 IS CODE = 1

»>>»>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCR<<<<<
==ssscssmoms==s==smrm-esRTaRAssSesusvoUssssicdsss=ssssasass

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 6.12

RAINFALL INTENSITY (INCH/HR) = 2.02

AREA-AVERAGED Fm(INCH/HR) = 0.04

AREA-AVERAGED Fp(INCH/HR) = 0.25

AREA-AVERAGED Ap = 0,17

EFFECTIVE STREAM ARFEA(ACRES) = 0.20

TOTAL STREAM AREA(ACRES) = c.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.35
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FLOW PROCESS FROM NODE 102,00 TQ NODE 10L1.00 IS CODE = 21

»»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

»>USE TIME~OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH{FEET} = 136.00

ELEVATION DATA: UPSTREAM(FEET) = 789,00 DOWNSTREAM(FEET) = 787.08

Tc = K* [{LENGTH** 3.00)/(ELEVATION CHANGE)]}**(.20
SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 5.086
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2,242
SUBAREA Tc AND LOSS RATE DATA(AMC IT):

DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap 5C8 Te
LAND USE GROUFP (ACRES)  (INCH/HR) (DEQIMAL} CN (MIN.}

COMMERCIAL < 0.04 0.25 4.100 59 5.09

APARTMENTS c 0.15 0.25 8.200 ] 5.42

SUBARER AVERAGE PERVIOUS LOSS RATE. Fp(INCH/HR) = 0.25

SUBAREA AVERMRGE PERVIOQUS ARER FRACTION, Ap = 0.179

SUBARER RUNQFF (CFS) = 0.38

TOTAL AREA (ACRES) = 0.19 PERK FLOW RATE(CFS) = 0.38

- TR EEAE R R AN
FLOW PROCESS FROM NODE 101.00 TO NODE 101.00 IS CCDE = 1
»»52>DESIGNATE INDEPENDENT $TREAM FOR CONFLUENCE<<<<s
>>>>>BND COMPUTE VARIOUZ CONFLUENCED STRERM VALUES<<<<<
TCTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.} = 5.09
RATNFALL INTENSITY (INCH/HR) =  2.24
ARER-AVERAGED Fm{INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0,25
AREA-AVERAGED Ap = 0.18

EFFECTIVE STREAM AREA(ACRES) = 0.19
TOTAL STREAM ARER (ACRES) = 0.19

PERK FLOW RATE(CFS) AT CONFLUENCE -~ 0.38

** CONFLUENCE DARTA *¥
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STRERM Q Te Intensity  Fplfm) Ao be HEADWATER
NUMBER {CF5) {MIN.) (INCH/HR} (INCH/HR) {ACRES) NODE
1 0.35 6.2 2.016 0.25{ 0.04) 0.27 0.2 100.00
2 0.38 5.09 2.242 0.25( 0.04) D.18 9.2 102.00
FAINFALL INTENSITY AND TIME CF CCNCENTRATICN RATIC
CONFLUENCE FORMULA USEDR FOR 2 STREAMS.
w* PEAK FLOW RATE TABLE »«
STREAM Q Te Intensity Fp (Fm) utad he HEADWATER
NUMEER (CFS) (MIN.} (INCH/HR) (INCH/HR) {(ACRES) NODE
1 0.70 5.09 2.242 0.25( 0.04) 0.18 0.4 102.00
2 0.69 6,12 2.016 ©0.25( 0.04}) 0.18 0.4 100.00
COMPUTED COXFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(QFS) = 0.7¢ Te(MIN,) = 5,09
EFFECTIVE AREA{ACRES) = 0.36 AREBRA-AVERAGED Fm (INCH/HR) = 0,04
AREA-AVERAGED Fp{INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.18
TOTAL ARER (ACRES) = 0.4

LONGEST FLOWPATH FROM NODE 100.0C TO NODE 101.00 = 200.00 FEET.

3 S o W e o ko ak ok s bk sk sk skt e sk sk ke ek ke ke R R R R WA W

FLOW PROCESS FROM NODE 101.00 TO NODE 101.00 IS CODE - @81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
S=moZoosasassssssons
MAINLINE TC(MIN.} = 5.09
= 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.242
SUBAREA LOSS RATE DRTA(AMC II):

PETTTELLLECL L b

DEVELOPMENT TYPE/ SCS SOTL  AREA Fp Ap foled]
LAND USE GROUP {ARCRES) {INCE/HR} {(DECIMAL) <{

RESIDENTIAL

"1 DWELLING/ACRE® [ 0.1z 0.25 0.800 69
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCE/ER) = 0.25

SUBAREN AVERAGE PERVIOUS AREA FRACTION, Ap = 0.§00

SUBARER ARER(ACRES) = 0.1z SUBAREA RUNOFF (CFS) = 0.22
EFFECTIVE AREA(ACRES) = 0.48  AREA-AVERAGED Fm{INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.25 ARRA-AVERAGED 2p = 0,22
TOTAL AREM(ACRES) = 0.5 PERK FLOW RATE (CFS) = 6.92

LA A A * o WK KRR WK R R R K

FLOW PROCESS FROM NODE 101.00 TC NCDE 1032.00 IS CORE = 31
555 >COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) wx<<<

ELEVATION DATA: UPSTRERM({FEET) = 781.08 DOWNSTREAM(FEET) = T76.84
FLOW LENGTH(FEET) = 294.00 MANNING'S N = 90.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.4 INCHES

PIPE-FLOW VELOCITY (FRET/SEC.) = 4.02

ESTIMATED PIPE DIAMETER (INCH} = 218.00 NUMBER OF PIFES = 1

PIPE-FLOW({FS) = g.82

PIPE TRAVEL TIME(MIN.) = 1.22 Te(MIN.] = 6.31

LONGEET FLOWPATH FROM NODE 100.00 TCO NCDE 103.00 = 494.00 FEET.
WA HE WA KRR RE ARk ko kb h R R " o

FLOW PROCESS FROM NODE 103.00 TQ NCDE 103.00 IS CODE = 10

>»>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<g

===e=

EEEEERCo=ATSmo-—orTsssrSoSESDTTTSsTTssssSsoss N

R h e R bk Rt R R e e )

FLOW PROCESE FROM NODE 110.00 TO NODE 111.00 IS CODE = 21
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>>>>>RATIONAL METHOD INITIAL SUBRRER ANALYSIS<<osc<<
»>5USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET} = 142.00
ELEVATION DRTA: UPSTREAM(FEET) = 789,50 DOWNSTREAM(FEET) = 787.60

Te = K+ [{LENGTH** 3.00)/(FLEVATION CHANGE)]=+0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 5.230

* 2 YEAR RAINFALL INTENSITY {INCH/HR) = 2.208

SUBAREX TG AND LOSS RATE DATA(RMC II):

DEVELOPMENT TYPE/ 5C5 SOIL AREA Fp Ap 508 ¢
LAND USE GROUE (ARCRES) (INCH/HR)  (DECIMAL) CN  (MIN.)

COMMERCIAL [ 0.04 G.2as5 g.l100 a9 5.23

APARTMENTS c 0.10 0.25 0.200 59 5.57

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.171

SUBAREA FUNOFF (CFS) = 0.27

TOTAL AREA(ACRES) = 0.14 PEAK FLOW RATE(CFS) = 0.27

e ek ek ok ke Ak kR e kR R K R kR e R ke kR Rk ok ko ko ko ko kR R R A A

FLOW PROCESS FROM NODE 111.00 TO NODE 111,00 IS CODE = 1

= === R E E N R NS NS SN S S TR R TS N000I S AN RS R NSO SR ANR ST ARAR TR
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALURS USED FOR INDEPENDENT STREAM 1 ARE:

1
1
n
El

TIME OF CONCENTRATION{MIN,) = 5.23
RAINFALL INTENSITY (INCH/ER) = 2.2l
AREA-AVERAGED Fu(INCH/HR)} = 0,04
AREA-AVERAGED Fp (INCH/ER) = 0.25%
AREA-AVERAGED Ap = 0.17

EFFECTIVE STREAM AREA(ACRES) = 0.14
TOTAL STREAM AREAR(ACRES) = 0.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.27

HHHHHHNNN
FLOW PROCESS FRCM KCDE 112.00 TO NCDE 111L.00 IS CODE = 21
>>»>>RATIONAL METHOD INITIAL SUBAREAR ANALYSIS<<<<<
>>USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FﬁET) = 198.00
ELEVATION DATA: UPSTREAM(FEET) = 790,60 DOWNSTREAM(FEET) = 787.60

T¢ = K¥[{LENGTH*~ 3.00}/(ELEVATION CHANGE}]+=*0.20

SUBAREA ANALYSIS USED MINIMUM Te(MIN.) = 6.210

* 2 YEMR RAINFALL INTENSITY (INCH/HR)} = 1.999

SUBAREA T¢ AND LOSS RATE DATA(RMC 1I):

DEVELOFMENT TYPE/ SCS SOIL  AREA Fp Ap s¢s Te
LAND USE GROUP  (ACRES) (INCH/HR} (DECIMAL) (N (MIN.)

APARTMENTS c 0.05 0.25 0,200 §9 6.21

APARTMENTS : D ¢.13 8.20 0.200 75 5.21

SUBMREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) - ©0.21

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 0.32

TOTAL AREA (ACRES) = 0.18  PEAK FLOW RATE(CFS) = c.22

B T 2 LR e L L R g
FLOW PROCESS FROM NODE 111.00 TO NODE 111.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDERT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

sszcossmcsmmssssses
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TOTAL NUMBER OF STREAMS =~ 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 6.2%

RAINFALL INTENSITY (INCH/HR) = 2.00

AREA-AVERAGED Fm(INCH/HR) = 0.04

AREAR-AVERAGED Fp (INCH/HR} = 90.21

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA(ACRES) = 9.18

TOTAL STREAM AREA(ACRES) = 0.28

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.22

** CONFLUENCE DATA **

STREAM Q Tc Intensity  Fp(Ffm) Ap Ae HEMADWATER
NUMBER (CFS)  (MIN.)} (INCH/HR} (INCH/HR) {(ACRES) NODE
1 0.27 5.23 2.206 0.25( 0.04) 0.17 5.1 110.00
2 0.32 6.2 1.999 ©0.21( 0.04] 0.20 9.2 112.00
RAINFALL INTENSITY AWD TIME OF CONCENTRATION RATIC
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*% PEAK FLOW RATE TABLE *%*
STREMM 2 Te  Intensity  Fp(Fm) Rp Re HEADWATER
NUMBER {CFS)  {MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 0.57 5.21 2.206 0.23( ¢,04) ¢.12 0.3 116,00
2 0.56 6.21 1.89% 0.23{ 0.04) 0.1% 0.3 112.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAX FLOW RATE(CFS) = 0.57 TeMIN, = 5.23
EFFECTIVE AREA(ACRES) = 0.29  AREA-AVERAGED Fm({INCH/HR) = 0.04
ARER-AVERAGED Fp (INCH/HR) = (.23 AREA-AVERAGED Ap - 0.19
TOTAL AREA (ACRES) = 0.3

LONGEST FLOWPATE FROM NODE 112.00 TO KODE 111.00 = 198.00 FEET.

e s e e e e ok e ok ok ok sk ok ok ok ok e ok e ok R R Rk R R R

111.00 TO NODE 111.00 XS CODE = 81

FLOW PROCESS FROM NODE

>>>>>BDDITION OF SUBAREA TO MAINLINE PERK FLOW<<<<<

=szoozsanccoommTIeaA=E

MAINLINE Tc{MIN.) = 5.232
* 2 YEMR RRINFALL INTENSITY (INCH/HR) = 2.206
SUBRRER LOSS RATE DATA(AMC II):

DEVELOFMENT TYPE/ SCS SCIL  ARER Fp Ap sCs
LAND USE GROUP {ACRES) {TNCH/HR) {DECIMAL) W

COMMERCIAL c 0.02 0.25 0.l00 L3

SUBAREA AVERAGE PERVICUS L0OSS RATE, Fp(INCH/ER) - 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBARER AREA(ACRES} = 0.03 SUBAREA RUNOFF{CFS) = Q.06

EFFECTIVE AREA(RCRES) = 0.32 AREA-AVERAGED P (INCH/HR) = 0,04

AREA-AVERAGED Fp(INCH/HR) = 0.23 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 0.3 PEAX FLOW RATE(CFS) = 0.632

e ok ok ok ok Rk
FLOW PROCESS FROM NODE 111.00 TC NODE 112.00 IS CODE = 62
>>»>>C0MPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<x
»»»55 (STREET TABLE SECTION # 2 USED) <<<<c

SREERRNDTEASAERNREASRARERNS
UPSTREAM ELEVATION(FEET) = 787.60 DOUWNSTREAM ELEVATION(FEET) = %782.29
STREET LENGTH({FEET) = 235.00 CURB HEXIGHT{INCHES) = 4.0
STREET HALFWIDTH(FEET) = 13.00

DISTANCE FROM CROWN TQ CROSSFALL GRADEBRERK (FEET) = 8.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020
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SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1L
Manning's FRICTION FACTOR for Streetflew Secticn(curb-to-curh) = 0.0150

*#TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.69
STREETFLOW MODEL RESULTS USING ESTIMATEDR FLOW:
STREET FLOW DEPTH (FEET) = 0.23
HALFSTREET FLOOD WIDTH (FEET) = 4,61
AVERACE FLOW VELOCITY (FEET/SEC.) = 2.34
PRODUCT OF DEPTHAVELOCITY (PT*FT/SEC.) = 0.53
STREET FLOW TRAVEL TIME(MIN.) =  %.67 TC(MIN.) = 6.99
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.881
SUBAREA LOSS RATE DATR(RMC II}:
DEVELOPMENT TYPE/ SCS SOIL  ARER Fp B feloic]
LAND USE GROUP {ACRES} (INCH/HR} (DECIMAL} W
COMMERCIAL < 9.08 0.25 0.1.00 ]
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS ARBA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.08 SUBAREA RUNOFF(CFS) = 0.13
EFFECTIVE AREA(ACRES) = 0.40 ARER-ARVERAGED Fm(INCH/HR)} = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.23 ARER-AVERRGED Ap = C.16

TOIAL AREM(ACRES) = 0.4 PEAKX FLOW RATE(CFS) = 9.67

END OF SUBAREA STREET FLOW EYDRAULICS:

DEPTH{FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 4.52

FLOW VELOCITY (FEET/SEC.) = 2.32 DEPTHAVELOCITY (FT*FT/SEC,) = 0.52
LONGEST FLOWPATH FROM KODE 112.00 TO NODE 113.00 = 433.00 FEET,

WM UMW NN NN NN N KM NN KRN N K I3 o W W o 3 ok ok ok ok ok sk ok ok ok vk ok

FLOW PROCESS FROM NODE 113.00 TO XODE 113.00 IS CODE = 81

>>>>>ARDTTION OF SUBARER TQ MAINLINE PERK FLOW<<<<<

MAINLINE T (MIN.) = 6.90
* 2 YEAR RATNFALL INTENSITY{INCH/HR)} = 1.881
SUBAREA LOSS RATE DATA{AMC II):

PEVELOPMENT TYRE/ 5C5 S0IL.  AREA Fp Ap scs
LAND USE GROUP {ACRES) [(INCE/ER) (DECIMAL) CN
APARTMENTS c 0.16 0.25 0.200 &9

SUBAREA AVERAGE PERVIOUS LOSS RATE, FplINCE/ER! = 0.25
SUBAREAM AVERAGE PERVIOUS ARBA FRACTION, Ap = 0.200
SUBAREA AREA (ACRES]) = 0.16 SUBAREA RUNCEF(CFS) = 9.26

EFFECTIVE AREA{ACRES) = 0.56 AREA-AVERAGED Fm(INCH/HR) = 0.04
ARER-AVERAGED Fp (INCH/HR) = 0.24 AREA-AVERAGED 2p = 0.37
TOTAL AREA(ACRES) = 0.6 PEAK FLOW RATE (CF3) = 0.93

FLOW PROCESS FRCOM NODE 113.00 TO NODE 113.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE To(MIN,) = 6.90
* 2 YBRR RAINFALL INTENSITY (INCH/HR) = 1.881
SUBRREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ $C5 S0IL  ARER Fp Ap 2Cs
LAND USE GROUP (ACRES} (INCH/HR} (DECIMAL) CN
COMMERCTIAL o4 0.05 0.25 0.1¢0 £9
APARTMENTS < 8.15 0.25 0.200 69
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS RREAR FRACIION, Bp = 0.175
SUBAREA AREA(ACRES! = 6.20 SUBAREA RUNQFF (CFS) = 0.33

EFFECTIVE AREA(ACRES) = 0.76  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA~AVERAGED Fp (INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.17
TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE(CFS) = 1.26
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W o ke ke ke ke e e e e e e COMPUTED CONFLUENCE ESTIMATES ARE RS FOLLOWS:
FLOW PROCESS FROM NODE 113.00 TC NODE 113.00 IS CODE = 81 PEAK FLOW RATE(CFS) = 2.32 Te(MIN.] = 8.029
il i e i e ettt EFFECTIVE ARBA{ACRES) = 1.42 ARER-AVERAGED Fm(INCH/HR) =« 0.07
>>p22>ARDTTION OF SUBARER TO MAINLINE PERK FLOW<<<<< AREA-PVERRGED Fp (INCH/HR) = 0.25 RRER-AVERAGED Ap = 0.29
ccasssssscwsasEsEsTEEEESSS TOTAL AREA(ACRES) = 1.5
MAINLINE Tg(MIN,) = .90 LONGEST FLOWPATH FROM NODE 112.00 TG NODRE 102.00 = 604.00 FEET.
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.881
SUBAREA LOSS RATE DATA{AMC XX): L R
DEVELOPMENT TYPE/ 5C5 S0IL ARER Fp Ap 5C8 FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 12
LAND USE GROUP {ACRES) {INCH/HR} {DECIMAL} CN b e e e L 0 L 0 sk e o s A L
RESIDENTIAL »3>u3>CLEAR MEMORY BANK # 1 <<g<<
"2 DWELLINGS/ACRE" = 0.15 0.25 0.700 &9 ErsssmEEsssssEoUTsscRRSRessssSaTESARSSSssESS
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp({INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS ARER ch:QNI Ap - 0.700 L B R e o o o T o e S e
SUBAREA AREA(ACRES) = 0.15 SUBARER RUNOFF {CF3} = 0.23 FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31
EFFECTIVE AREA(ACRES) = .91 ARER-AVERAGED Pm(INCH/HR} = 0.05 e e L I et L e AL LR AL Ll L
ARER-AVERAGED Fp (INCH/HR) = 0,25 AREA-RAVERAGED Ap = 0.26 >>p>>COMPUTE PIFE-FLOW TRAVEL TIME THRU SUBRRERA<<<<«
TOTAL AREA(ACRES) = .9 PERK FLOW RATE(CFS) = 1.49 >5555USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
sosonwestomsvscSsUNScSSisoSdmsRASSamessBoDs =
R R R wr ELEVATION DATA: UPSTREAM{FEET) = 776.84 DOWNSTRERM(FBET} = 774.78
FLOW PROCESS FROM NODE 113.00 TC NODE 103.00 IS CODE = 31 FLOW LENGTH(FEET) = 146.00 MANNING'S N = 0,013
---------------------------------------------------------------------------- ESTIMATED PIPE DIAMETER(INCH) INCREASED TC 18.000
»33»»COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< DEPTE QF FLOW IN 18.0 INCH PIPE IS 5.4 INCHES
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<<< PIPE-FLOW VELOCITY {FEET/SEC.) = 5.2%
momsssmSsNTSLedNSsoEaSIaLSSesasE st s s eSS s saassE== =m=smwis=i=s ==== ESTIMATED PIPE DIAMETER{INCH) = 18.00 NUMBER OF PIPES = 1
ELEVATION DATA: UPSTREAM(FEET) = 777.30 DOWNSTREAM (FEET) = 776.84 PIPE-FLOW({CFS) = 2.23
FLOW LENGTH{FEET) » 17L.00 MANNING'S N = 0,013 PIPE TRAVEL TIME({MIN.} = 0.47 T (MIN.) = 8.50
ESTIMATED PIPE DIAMETER {INCH} INCRERSED TO 18.000 LONGEST FLOWPATH FROM NODE 112.00 TO NODE 104.00 = 750.00 FEET.
DEPTH QF FLOW IN 18.0 INCH PIPE IS 6,6 INCHES
PIPE-FLOW VEIIOCITY(FEET/SEC.) = 2‘53 hkkkkk ok kAR AR AN ARk ke de ke d b kR e ek e e e e e e ok
ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1 FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = BL
DPIPE-FLOW{CFS) = 1.49 L
PIPE TRAVEL TIME(MIN.) = 1.13 Te(MIN.} = .03 >>>»>»>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
LONGEST FLOWPATH FROM NODE 112.00 TQO NODE l03.00 = ©04.00 FEET. R R L et e e e e L e LR L L L L
MAIRLINE Tg(MIN,]} = 8.50
U W W W W W WO W W W ok ok ok sk sk e ok e o R o e e e e gk e e e o o W W * 2 YEAR RAINFALL INTENSITY(D‘[CH/“) = 1.670
FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 11 SUBAREA LOSS RATE DATA(AMC II):
- - -~ - .- --- DEVELOPMENT TYPE/ SCS s0IL AREA Fp Ap 5C5
>»>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< LAMD USE GROUP (ACRES) (INCH/HR) (DECIMAL) <N
wEwwEe SR e e e e e et = COMMERCIAL c g.ie 0.25 0.100 69
APARTMENTS c 0.24 0.25 0.200 (3]
*% MATN STREAM CONFLUENCE DATA *+ RESIDENTIAL
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEBRDWATER *2 DWELLINGS/ACRE" = 0.15 0.25 0.700 [
NUMBER (CFS)  (MIN,) (INGH/HR) (INCH/HR) (ACRES) NODE SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.25
1 1.49 8.03 1.725 ©.25( ©.06) C.26 0.2 11g.00 SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.300
2 1.42 .06 1.602 0.24( D.06) 0.26 0.8 11z.09 SUBAREA AREA(ACRES) = 0.57 SUBAREA RUNOFF (CFS) = 0.82
LONGEST FLOWPATH FROM NODE 112.00 TO NODE 103.00 = 604 .00 FEET. EFFECTIVE AREA[ACRES) = 1.99 AREA-AVERAGED Fm(INCH/ER} = 0.07
AREA-AVERAGED Fp(INCH/ER} = 0.25 AREA-AVERAGED Ap = 0.29
% MEMORY BANK # 1 CONFLUENCE DATA w*» TOTAL AREA {ACRES) = 2.0 PEAK FLOW RATE(CFS) = z.86
STREAM [+] Te  Intensity Fp(Fm) Ap e HERDWATER
NUMBER {CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE w% PERK PLOW RATE TABLE »»
1 0.92 €.31 1.981 ©0.25( 0.08) 0.33 0.5 102.00 STRERM Q Te Intensity Fp{Fm) Ap he HEEADWATER
2 ¢.89 7.35 1.814 ©.25¢( 0.08) 0.32 0.5 100.00 NUMBER {CFS} {MIN.! (INCE/HER) {INCH/HR} {ACRES) NQDE
LONGEST FLOWDATE FROM NODE 100.00 TO NODE 103.00 = 494.00 FEET, kR %.90 6.78 1.202 0.25{ 0.07) 0.29 1.8 162,00
: 2 2.89 7.82 1.751 0.25{ 0.07) 0.29 1.9 100.00
++ PEAK FLOW RATE TABLE ** 3 2.86 g.50 1.670 0.25{ ¢.07) 0.29 2.0 11.0.00
STREAM Q Te Intensity Fp (Fm) Ap Ag HEADWATER 4 2.71 .54 1.562 0.25{ 0.07} 0.29 2.0 11z.00
NOMBER {CFSY  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE NEW PEAK FLOW DATA ARE:
1 2.28 6.31 1.881 ©.25( 0.07) 0.2% 1.2 102.00 PERK FLOW RATE(CFS) = 2.90 Te(MIN.) = &.78
2 2.33 7.38 1.814 0.25( 0.07) 0.28 1.3 160,00 AREA-RAVERAGED P (INCH/HR) = 0.07 AREA-AVERAGED Fp{INCH/HR} = 0.25
3 Z.23 8.03 1.725 0.25( 0.07) 0.28 1.4 110.00 AREA-AVERAGED Ap = 0.2% EFFECTIVE ARSA(ACRES) = 1.76
4 Z.20 9.086 -1.609  0.25( 0.07) 0.28 1.8 112.00
TOTAL AREA[ACRES) = 1.5 AR AR AR A L L e e




Date: 05/18/22 File name: 8112PA0Z.RES

Page ¢

FLOW PROCESS FROM NODE 104 .00 TOQ NODE 105.00 IS CODE = 231

2595 C0MPOTE PIRPE-FLOW TRAVEL TIME THRU SUBAREAc<<<c

5»55>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<<<
ELEVATION DATA: UPSTREAM{FEET) = ¥74.78 DOWNSTREAM{FEET) = 773.00
FLOW LENGTH(FEET) = 126.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER {INCE) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.1 INCEES

PYPE-FLOW VELOCITY (FEET/SEC.) = 5.54

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 2.90

PIPE TRAVEL TIME(MIN.) =  0.38 TC(MIN.) = 7.16

LONGEST FLOWPATH FROM NODE 112,00 TQ NODE 105.00 = 876.00 FEET.
WOWN KKK KK KRk ek ok sk ok ok ok e ok o ke ok e ek * LA A LR A A LR

FLOW PROCESS FROM NODE 105,00 TO NODE 195.49 IS CODE = 81

=»>>»ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

Frommss=ssssss=csssazssss

e

===

smassssvsazssarnss

MAINLINE To{MIN.} = T.A6
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.842
SUBARER LOSS RATE DATA{AMC II):

DEVELOFMENT TYPE/ $CS SOIL AREA e Ap fla]
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL c 0.07 ¢.28 0.100 69
APARTMENTS c 0.28 0.25 0.200 69
RESIDENTIAL

"2 DWELLINGS/ACREY [ 0.11 c.25 0.700 69
SUBAREX AVERAGE PERVIOUS LOSS RATE, Fp{INCH/MR) = 0.25

SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 0.304

SUBAREM AREA(ACRES) = 0.46 SUBAREA RUNOFF{CFS) = 0.73
EFFECTIVE AREA(ACRES) = 2.22  AREA-AVERAGED Fm(INCH/ER) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.25 ARZA-AVERAGED 2p = 0,30
TOTAL ARER(ACRES} = 2.5 PEAX FLOW RATE(CFS) = 3,54

ek -

FLOW PROCESS FROM NODE

»55:22COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>»>>USING COMPUTER-ESTIMATED PIPESIZE (NCN-PRESSURE FLOW] <<<<<

105.00 TO NCDE 106.00 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET} = 773 .00 DOWNSTREAM(FEET) = 768,00
FLOW LENGTH(FEET) = 57.00 MANNING'S N =  0.013

ESTIMATED PIFE DIAMETER(INCH) INCREASED TC 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE I35 4.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.26

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 3.54
PIPE TRAVEL TIME{MIN.) = 0.08 Te(MIN.} = 7.24

LONGEST FLOWPATH FROM NODE 112.00 TO NCDE 106.00 = $33.00 FEET.

e e Rl ol S o ok ok ol vk ke ok ok sk o R R R TR ok R R kb s R R R R R

FLOW PROCESS FROM NODE A06.00 TO NCDE 106.00 IS CODE = 1

>>>>>DESICNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
mmrmosErnETIE@SCooOS@DSSETSSSSSSSoSSSssSssosossossascsassessSss

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 7.24
RAINFALL INTEMSITY (INCH/HR) =  1.83
AREA-AVERAGED Fm(INCH/HR) = 0.07
ARER-AVERAGED Fp (INCH/HR) = 0.25

AREA-AVERAGED Ap = .30
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EFFECTIVE STREAM AREA(ACRES) = 2.22
TOTAL STREAM AREA(ACRES) = 2.48
PERK FLOW RATE(CFS) AT CONFLUENCE = 3.54

P L T T T Y

FLOW FROCESS FROM NODE 140,00 TQ NORE 141.00 IS CODE = 21
>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

»>USE TIME-COF-CONCENTRATICON NOMOGRAFPH FOR INITIAL SUBAREA<<

INITIAL SUBARER FLOW-LENGTH(FEET) = 3i0.00
ELEVATION DATA: UPSTREAM(FEET! = 790,80 DOWNSTREAM(FEET) = 785.80

Te = Kt [(LENGTH** 3,00}/ (BLEVATION CHANGE)]*+0.20
SUBAREA ANALYSIS USED MINIMUM To(MIN.) = 7.148
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.844
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYFE/ 5CS SOIL  AREA p Ap SCs Te
LAND USE GROUP (ACRES) (INCH/ER) (DECIMAL) <N (MIN.}
COMMERCTIAL o) 0.28 0.25 0,100 59 7.15
COMMERCIAL D Q.04 0.20 0.100 75 7.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0,24
SUBAREA AVERAGE PERVIOUS AREA FRACTION, 2p = 0.100

SUBAREA RUNOFF (CFS) = G.52

TOTAL AREA(ACRES) = 0.32 PEAK FLOW RATE (CFS) = 0.52
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142.00 IS CODE = 62

FLOW PROCESS FROM NODEZ 141.00 TO NODE
»»»»»COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>»» (STREET TABLE SECTICN # 3 USED) <<<<<

UPSTREAM ELEVATION(FEET) = 785.80 DOWNSTREAM ELEVATION(FEET) = 776.60
STREET LENGTH(FEET) = 300.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) =« 32.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBRERK (FEET) = 27.00
INSIDE STREET (ROSSFALL(DECIMAL} = '0.020
QUTSIDE STREET CROSSFALL(DECIMAL} = 0,020

SPECIFIED NUMBER OF HRLFSTREETS CRRRYING RUNCFF = 1
Manning's FRICTION. FACTOR for Streetflow Section(curb-to-curbl = 8.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.75
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0,20

HALFSTREET FLOOD WIDTH (FEET) = 2.00
AVERAGE FLOW VELOCITY (FEET/SEC,) = 3.80
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = G.75
STREET FLOW TRAVEL TIME(MIN.) = 1.22  Te{MIN.) = B.46

* 2 YEAR RAINFALL INTENSITY (INCH/ER) = 1.674
SUBAREA LOSS RATE DATA(AMC IX):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 505
LAND USE CGROUP  {ACRES) (INCH/HR) ({DECIMAL) <N

COMMERCIAL c 5.29 0.25 0.100 69
COMMERCIAL B 0.01 0.30 6.100 56
SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/ER) = 0.25

SUBAREA AVERACE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA [ACRES) = 6.30 SUBAREA RUNOFF (CFS) = 0.45
EFFECTIVE AREA (ACRES) = 0.62 AREA-AVERAGED Fm{INCH/HR} = 0.02
AREA-ZVERAGED Fp(INCE/HR) = 0.25 AREA-AVERAGED Ap = 0,10
TOTAL AREA(ACRES) = 0.6 PERK FLOW RATE(CES) = a.92

END CF SUBAREA STREET FLOW HYDRAULICS:
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DEPTH (FEET) = ¢.2]1  EALFSTREET FLOOD WIDTH(FEET) = 2.79 NUMBER {CFS) (MIN.) {INCH/ER) {INCH/HR) {ACRES) NODE
FLOW VELOCITY (FEET/SEC.)} = 3.44 DEPTH*VELOCITY (FT*FT/SEC.) = 0.74 1 3.54 7.24 1-830 0.25{ 0.p7) Q.20 2.2 102,00
LONGEST FLOWPATH FROM NODE 140.00 TO NODE 142.00 = 630.00 FEET. 1 3.49 8.28 1.894 0.258{ ©.07) 0.29 2.4 100,00
1 2.43 8.96 1.619 ©.25{ 0.07) 0.29 2.5 110.00
W TR R T NN TN NN AN A NN NN wwhrhkhkkkkhhkkkkhhkkkkhkkkdkhkkkkkhkdkkdhh bk ks kddkrk 1 3.25 10.01 1.520 0.25( 0.0?) G.29 2.5 112.00
FLOW PROCESS FROM NODE 142.00 70 NODE L06.00 IS COME = 62 2 1.27 10.92 1.446 0.25{ 0.02) 0.10 1.0 140.00
»>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
»>>p5» (STREET TABLE SECTION # 3 USED) <<<<< CONFLUENCE FORMULA USEDR FOR 2 STRRAMS,
UPSTRERM ELEVATION(FEET) = 776.60 DOWNSTREAM ELEVATION{FEET) 774.00 *% PEAX FLOW RATE TABLE **
STREET LENGTH(FEET) = 280.0¢ CURB HEIGKT({INCHES) = 8.0 STREAM Q Te  Inteasity  Fpltw) ap Ae HEADWATER
STREET HALFPWIDTH(FEET} - 32.00 NUMBER {crg}  (MIN.) (INCH/BR) {(INCH/ER) {ACRES) NODE
1 4,60 7.24 1.830 0.25( 0.06} 0.25 2.9 102.00
DISTANCE FROM CROWN TC CROSSFALL GRADEBREMK{FEET) = 27.00 2 4,62 g.28 1.694  0.25( 0.06) 0.25 3.1 100.60
INSIDE STREET CROSSFALL (DECIMAL) = 0.020 3 4.60 8.96 1.619 0.25( 0.06} 0.24 3.3 120.00
QUTSIDE STREET CROSSEALL (DECIMAL) = 0,020 4 4.47  10.01 1.520 0.25{ 0.0&) 0.24 3.4 112.00
5 4,35  10.932 L.446  0.25( 0.06) 0.24 3.5 140,00
SPECTFIED NUMBER CF HALFSTREETS CARRYING RUNOFF = 1
Manning'c FRICTION FACTOR for Streetflow Section{curb-to-eurb) =  0.0150 COMPUTER CONFLUENCE ESTIMATES BRE AS FOLLOWS:
PERK FLOW RATE(CFS) = 4.62 To(MIN,) = 8.28
wwTRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 1.16 EFFECTIVE AREL(ACRES) = 3.13  AREA-AVERAGED Fm(INCH/ER}) = 0.06
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: AREA-AVERRGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 9.25
STREET FLOW DEPTH(FEET) = 0.29 TOTAL AREA(ACRES) = 3.5
HALFSTREET FLOOD WIDTH (FEET) = G.48 LONGEST FLOWPATH FROM NODE 112.00 TQ NCDE 106.00 = 933.00 FEET.
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.90 = =
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.55 END OF STUDY SUMMARY:
STREET FLOW TRAVEL TIME(MIN.) = 2.46 Te(MIN.) = 10.92 TOTRL ARER (ACRES) = 3.5 TO(MIN.) = 9.28
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.446 EFFECTIVE AREA(ACRES) = 3.13 AREA-RVERAGED Fm(INCH/HR)= 0.06
SUBAREA LOSS RATE DATA(AMC I¥): ARER-AVERAGED Fp(INCH/HR) = 0,25 RARRR-AVERRGED Ap - 0.244
DEVELOEPMENT TYPE/ SCS S0IL  AREA Fp Ap SCS PERK FLOW RATE(CFS) = 4.62
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) OGN
COMMERCLAL [ 0.37 0.25 0.5.00 69 % PEAX FLOW RATE TABLE *v
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25 STREAM Q Tc  Intensity  Fp(Fm} aAp he HEADWATER
SUBARED, AVERAGE PERVIQUS AREA FRACTION, Ap = 0,100 NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR} (RCRES) KCDE
SUBAREA AREA(ACRES) = 0.37 SUBAREA RUNOFF (CFS) = 0.47 1 4.60 7.24 1.830  0.25( 0.06) 0.25 2.9 102.00
EFFECTIVE AREA(ACRES} = 0.99 AREA-AVERAGED Pm{INCH/HR) = 0.02 2 4.62 8.28 1.694 0.25( 0.06) 0.25 3.1 100.00
AREA-AVERAGED Fp (INCH/HR} = 0,25 AREA-AVERMGED Ap = 0,10 3 4.60 8.96 1.619 0.25{ 0.08) 0.24 3.3 110.00
TOTAL AREA(ACRES) = 1.0 - PEAX FLOW RATE({CFS) = 1.27 4 4,47 10.01 1,520 0.25( 0.06) 0.24 3.4 132,00
s 4.35  10.%2 1.446 ©.25( 0£.06) 0.24 3.5 240.00
END OF SUBAREA STREET FLOW HYDRAULICS: = =
DEPTH(FEET) = 0,29  HALFSTREET FLOOD WIDTH(FEET) =  6.83 L O U0 U POy U P RSSOV TT UV UUU S T VEUO RO
FLOW VELOCITY (FEET/SEC.) = 1.93  DEPTH+VELOCITY (FT*FT/SEC.) =  0.57 END OF RATIONAL METHOD ANALYSIS

LONGEST FLOWPATH FRCM NODE 140.00 TC NCDE 106.00 = 910.00 FEET.
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FLOW PROCESS FROM NODE 106,00 TO NODE 106,00 IS QODE = 1

>>>>>DESIGNATE INDEPENDENT STREBM FOR CONFLUENCE<<<<<
>»»»»AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<s

mmrmmmTmEmm=—==m=crmm=m=ms==mssss=oos mmmEmmmmmmmmrmmonEmmomEREEEE—mmmmmosms

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 10.%2
RAINFALL INTENSITY (INCH/HR) =  1.45
AREAR-AVERAGED Fm(INCH/HR) = (.02

AREA-AVERAGED Fp(INCH/ER) = 0.25
AREA-AVERARGED 2p = 0.10

EFFECTIVE STREAM AREA(ACRES) = 0.99
TOTAL STREAM AREA (ACRES) = 0,52

PEAK FLOW RATE{CFS) AT CONFLUENCE = 1.27

% CONFLUFNCE DATA *x
STREAM Q Tc  Intensity  Fp(Fm) Rp Re HEADWATER
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) Copyright 1983-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License ID 1264

Analysis prepared by:

RBF Consulting

KAAKKKKKKK KKK KK KKK kKKK X k%% DESCRIPTION OF STUDY &% %k ks k ok ok ok ok o ok ok ok ok & %k k ok ok Kk

* Existing Area N 2-year *
*

*

R R R R AR s AR TS

FILE NAME: 8112ENO2.DAT
TIME/DATE OF STUDY: 11:28 05/15/2012

~-*TIME-OF - CONCENTRATION MODEL*
USER SPECIFIED STORM EVENT (YEAR) = 2.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODELx
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT

NO. (FT) (FT) SIDE / SIDE/ WAY (FT)

0.018/0.018/0.020  0.67
0.020/0.020/ --- 0.67

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 1.00 FEET
as {Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) 330.00
ELEVATION DATA: UPSTREAM(FEET) = 790.80 DOWNSTREAM(FEET) = 784 .00

Tc = K* [(LENGTH** 3.00)/(ELEVATION CHANGE)]*%*0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.722

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.910

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5Cs  Te
LAND USE GROUP (ACRES)  (INCH/HR) (DECIMAL) CN (MIN.)
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COMMERCIAL D 0.81 0.20 0.100 75 6.72
COMMERCIAL Cc 0.04 0.25 0.100 69 6.72
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.45

TOTAL AREA(ACRES) = 0.85 PEAK FLOW RATE (CFS) = 1.45
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 784.00

DOWNSTREAM NODE ELEVATION(FEET) = 783.00

CHANNEL LENGTH THRU SUBAREA(FEET) =  173.00

"V' GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.123
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH(FEET) = 2.00

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.696

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 8Cs s01IL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL C 0.31 0.25 0.100 69
COMMERCIAL D 0.95 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.40
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.86
AVERAGE FLOW DEPTH (FEET) = 0.23 FLOOD WIDTH (FEET) = 14.16

"V* GUTTER FLOW TRAVEL TIME(MIN.) = 1.55 Tc (MIN.) = 8.27
SUBAREA AREA (ACRES) = 1.26 SUBAREA RUNOFF (CFS) = 1.90
EFFECTIVE AREA(ACRES) = 2.11 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.21 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 2.1 PEAK FLOW RATE(CFS) = 3.18

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.26 FLOOD WIDTH (FEET) = 16.33

FLOW VELOCITY (FEET/SEC.) = 1.97 DEPTH*VELOCITY (FT*FT/SEC) = 0.50
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 503.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 91

>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREAc<<<<<

UPSTREAM NODE ELEVATION (FEET) = 783.00

DOWNSTREAM NODE ELEVATION (FEET) = 780.40
CHANNEL LENGTH THRU SUBAREA(FEET) = 172.00
"V* GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.123
PAVEMENT LIP(FEET) = 0.020 MANNING'S N = .0150
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) =  2.00
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.592
SUBAREA LOSS RATE DATA(AMC II)
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL o 0.40 0.25 0.100 69
COMMERCIAL D 0.18 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/ER) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Bp = 0.100
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.60
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.98

AVERAGE FLOW DEPTH(FEET) = 0.23 FLOOD WIDTH(FEET) = 13.61
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"V" GUTTER FLOW TRAVEL TIME (MIN.) = 0.96 Tc(MIN.) = 9.23

SUBAREA AREA (ACRES) = 0.59 SUBAREA RUNOFF (CFS) = 0.83
EFFECTIVE AREA(ACRES) = 2.70 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.21 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE (CFS) = 3.82

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.23 FLOOD WIDTH (FEET) = 13.98

FLOW VELOCITY(FEET/SEC.) = 3.03 DEPTH*VELOCITY (FT*FT/SEC) = 0.71
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = €75.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 Is CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

= 780.40 DOWNSTREAM(FEET) = 775.50
FLOW LENGTH (FEET) = 234.00 MANNING'S N = 0.009

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.98

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.82

PIPE TRAVEL TIME(MIN.) = 0.43 Tc(MIN.) = 9.67

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 909.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 9.67

RAINFALL INTENSITY (INCH/HR) = 1.55

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.21

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 2.70

TOTAL STREAM AREA(ACRES) = 2.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.82
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FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 21

INITIAL SUBAREA FLOW-LENGTH (FEET) = 236.00
ELEVATION DATA: UPSTREAM(FEET) = 784 .50 DOWNSTREAM(FEET) = 777.50

Tc = K* [(LENGTH** 3.00)}/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.465

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.151

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL C 0.40 0.25 0.100 €9 5.47

SUBAREAR AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.77

TOTAL AREA(ACRES) = 0.40 PEAK FLOW RATE (CFS) = 0.77
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FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<«<
>>>>>(STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 777.50 DOWNSTREAM ELEVATION (FEET)
STREET LENGTH(FEET) = 108.00 CURB HEIGHT({INCHES) = 6.0
STREET HALFWIDTH(FEET) = 80.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 75.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.13
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.25
HALFSTREET FLOOD WIDTH (FEET) = 6.37
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.15
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.55
STREET FLOW TRAVEL TIME(MIN.) = 0.84 Tc(MIN.) = 6.30
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.982
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL c 0.41 0.25 0.100 69
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA(ACRES) = 0.41 SUBAREA RUNOFF (CFS) = 0.72
EFFECTIVE AREA(ACRES) = 0.81 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp{INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.8 PEAK FLOW RATE(CFS) = 1.43

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.27 HALFSTREET FLOOD WIDTH (FEET) = 7.21

FLOW VELOCITY(FEET/SEC.) = 2.24 DEPTH*VELOCITY (FT*FT/SEC.) = 0.60
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 344 .00 FEET.

R T R R R R T I T
FLOW PROCESS FROM NODE 212.00 TO NODE 204.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW

ELEVATION DATA: UPSTREAM(FEET) = 776.00 DOWNSTREAM (FEET)
FLOW LENGTH (FEET) = 69.00 MANNING'S N = 0.009
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.63

ESTIMATED PIPE DIAMETER(INCE) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.43

PIPE TRAVEL TIME(MIN.) = 0.25 TC(MIN.) = 6.55

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 204.00 = 413.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
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TIME OF CONCENTRATION(MIN.) = 6.55

RAINFALL INTENSITY (INCH/HR) = 1.94
AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.25
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 0.81
TOTAL STREAM AREA(ACRES) = 0.81

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.43
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FLOW PROCESS FROM NODE 220.00 TO NODE 204.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 782.70 DOWNSTREAM (FEET) = 775.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.490

*# 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.146

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5Cs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL c 0.65 0.25 0.100 69 5.49

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.24

TOTAL AREA (ACRES) = 0.65  PEAK FLOW RATE(CFS) = 1.24
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<c

TOTAL NUMBER OF STREAMS 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 5.49

RAINFALL INTENSITY (INCH/HR) = 2.15

AREA-AVERAGED Fm(INCH/HR) = 0.03

BAREA-AVERAGED Fp (INCH/HR) = 0.25

AREA-AVERAGED Ap = (.10

EFFECTIVE STREAM AREA (ACRES) = 0.65

TOTAL STREAM AREA(ACRES) = 0.65

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.24

*% CONFLUENCE DATA **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.82 9.67 1.551 0.21( 0.02) 0.10 .7 200.00
2 1.43 6.55 1.939 0.25( 0.03) 0.10 0.8 210.00
3 1.24 5.49 2.146 0.25( 0.03) 0.10 0.6 220.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
*% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 5.58 5.49 2.146 0.23( 0.02) 0.10 2.9 220.00
2 5.79 6.55 1.93% 0.23( 0.02) 0.10 3.3 210.00
3 5.85 9.67 1.551 0.23( 0.02) 0.10 4.2 200.00
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COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 5.85 Tc(MIN.) = 9.67

EFFECTIVE AREA(ACRES) = 4.16  AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.23 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 4.2

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 909.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 205.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 775.50 DOWNSTREAM (FEET) = 769.80
FLOW LENGTH (FEET) = 41.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.34

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.85

PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.) = 9.71

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 205.00 = 950.00 FEET.

B R

205.00 TO NODE

FLOW PROCESS FROM NODE 205.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.71
RAINFALL INTENSITY (INCH/HR) = 1.55
AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.23
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 4.16
TOTAL STREAM AREA(ACRES) = 4.16

PERK FLOW RATE{(CFS) AT CONFLUENCE = 5.85
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FLOW PROCESS FROM NODE 230.00 TO NODE 231.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) 330.00
ELEVATION DATA: UPSTREAM(FEET) = 790.80 DOWNSTREAM (FEET) = 786.50

Tc = K* [(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.367

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.812

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp . Ap scs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.32 0.20 0.100 75 7.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.52

TOTAL AREA(ACRES) = 0.32  PEAK FLOW RATE(CFS) = 0.52
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FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
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>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 786.50 DOWNSTREAM ELEVATION(FEET) = 781.20
STREET LENGTH (FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0

STREET HALFWIDTH(FEET) = 32.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 27.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS) = 0.75
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23
HALFSTREET FLOOD WIDTH (FEET) = 3.55
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.38
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.54
STREET FLOW TRAVEL TIME(MIN.) = 2.32 Tc(MIN.) = 9.68
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.549
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.34 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.34 SUBAREA RUNOFF (CFS) = 0.47
EFFECTIVE AREA(ACRES) = 0.66 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED 2Ap = 0.10
TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS) = 0.91

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTE (FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 4.43

FLOW VELOCITY(FEET/SEC.) = 2.35 DEPTH*VELOCITY (FTXFT/SEC.) = 0.58
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 232.00 = 660.00 FEET.
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FLOW PROCESS FROM NODE 232.00 TO NODE 205.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 781.20 DOWNSTREAM ELEVATION(FEET) = 769.80
STREET LENGTH (FEET) = 336.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH (FEET) = 32.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 27.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.18
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.24
HALFSTREET FLOOD WIDTH(FEET) = 3.90
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.44
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.81
STREET FLOW TRAVEL TIME(MIN.) = 1.63 Tc(MIN.) = 11.31
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.417
SUBAREA LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCs S0IL AREAR Fp Ap sCs
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LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL c 0.25 0.25 0.100 69
COMMERCIAL D 0.18 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA ARER (ACRES) = 0.43 SUBAREA RUNOFF (CFS) = 0.54
EFFECTIVE AREA(ACRES) = 1.09 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.21 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) = 1.37

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 4.55

FLOW VELOCITY (FEET/SEC.) = 3.45 DEPTH*VELOCITY (FT*FT/SEC.) = 0.86
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 205.00 = 996 .00 FEET.
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FLOW PROCESS FROM NODE 205.00 TO NODE 205.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.31

RAINFALL INTENSITY (INCH/HR) = 1.42

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.21

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 1.09

TOTAL STREAM AREA (ACRES) = 1.09

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.37

** CONFLUENCE DATA **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 5.58 5.53 2.135 0.23( 0.02) 0.10 2.9 220.00
1 5.79 6.59 1.931 0.23( 0.02) 0.10 3.3 210.00
1 5.85 9.71 1.547 0.23( 0.02) 0.10 4.2 200.00
2 1.37 11.31 1.417 0.21( 0.02) 0.10 1.1 230.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*% PEAK FLOW RATE TABLE *%
STREAM Q Tc Intensity Fp (Fm) Ap he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.59 5.53 2.135 0.23( 0.02) 0.10 3.4 220.00
2 6.88 6.59 1.931 0.23( 0.02) 0.10 3.9 210.00
3 7.13 9.71 1.547 0.22( 0.02) 0.10 5.1 200.00
4 6.72 11.31 1.417 0.22( 0.02) 0.10 5.2 230.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 7.13 Tc(MIN.) = 9.71
EFFECTIVE AREA(ACRES) = 5.10 AREA-AVERAGED Fm{INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.22 AREA-AVERAGED Ap = 0.10
TOTAL ARERA (ACRES) = 5.2

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 205.00 = 996 .00 FEET.
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FLOW PROCESS FROM NODE 205.00 TO NODE

205.00 IS CODE = 81
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* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.547

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5Cs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL C 0.50 0.25 0.100 69
COMMERCIAL D 0.01 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp({(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.51 SUBAREA RUNOFF (CFS) = 0.70
EFFECTIVE AREA (ACRES) = 5.61 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.23 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 5.8 PEAK FLOW RATE(CFS) = 7.69

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 5.8 TC(MIN.) = 9.71

EFFECTIVE AREA(ACRES) = 5.61 AREA-AVERAGED Fm(INCH/HR)= 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.23 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE (CFS) = 7.69

** PEAK FLOW RATE TABLE **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.43 5.53 2.135 0.23( 0.02) 0.10 3.9 220.00
2 7.62 6.59 1.931 0.23( 0.02) 0.10 4.4 210.00
3 7.69 9.71 1.547 0.23( 0.02) 0.10 5.6 200.00
4 7.23 11.31 1.417 0.23( 0.02) 0.10 5.8 230.00

END OF RATIONAL METHOD ANALYSIS
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FILE NAME: 81l12PNO2.DAT
TIME/DATE CF STUDY: 08:12 05/18/2012
USER SPECIFIED EYDROLOGY AND HYDRAULIC MODEL INFORMATION:
T T T e L L L b T T Ty B L T T P T PR PP E R

== *TIME-OF - CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT{YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE{INCH) = 1B.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = (.20
*DATA BANK RAINFALL USED*

*ANTECEDENT MCISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF« CROWN TC STREET«CROSSFALL: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- [/ QUT-/PARK~ HEIGET WIDTE LIP HIRE FACTOR

NO. (FT} (FT) S$IDE / SIDE/ WAY [$9] (FT) {FT} (FT) {n}
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150
2 32.0 7.0 0.020/0.020/ --- 0.67 2.00 0.0312 0,167 0.0150
3 3.0 8.0 0.020/0.020/ --- 0.33 1.00 0.0312 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 1.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)« (Velogity) Congtraint = 6.0 (FTFI/S)
*STZE PIPE WITH A FLOW CAPACITY GREATER THAN
QR EQUAL TO THE UPSTREAM TRIBUTARY PIFE.*
*USER-SPECIFIED MINIMUM TCPCOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

e e e e ok Yok e ok

FLOW PROCESS FROM NODE 200,00 TO NODE 201.00 IS5 CODBE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
#>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

Gm=m=m=a

INITIAL SUBAREA FLOW-LENGTH (FEET) = 196,90

ELEVATION DATA: UPSTREAM(FEET) = 789.30 DOWNSTREAM(FEET) = 787.00

Tc = K* [{LENGTH** 3.00}/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Te(MIN.} = 6.108
* 2 YERR RAINFALL INTENSITY (INCH/HR) = 2.018
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ 5CS SOXL AREA Fp Ap S¢S TC
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LAND USE GROUP (ACRES} (INCH/HR} (DECIMAL) (N (MIN.)
APARTMENTS b 0.15 0.20 8.200 75 6.51
COMMERCIAL D 0.05 G.20 a.100 75 6.1

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.175

SUBAREA RUNOFF (CFS) = 0.3%

TOTAL AREA(ACRES) = 0.20 PERK FLOW RATE(CFS} = 0.36

B A R R e e R S L e e Al B et a2

201,00 IS5 CODE = 1

FLOW PROCESS FROM NODE 201.00 TOQ NODE

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT SIREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 6.11

RAINFALL INTENSITY {INCH/HR) = 2.02

AREA-AVERAGED Fm{INCH/HR) = 0.04

AREA-AVERAGED Fp(INCH/HR) = 0.20

AREM-AVERAGED Ap = 0©.17

EFFECTIVE STREAM AREA{ACRES) = 0.2p

TOTAL STREAM AREA{ACRES) = 0.20

PEAR FLOW RATE(CFS) AT CONFLUENCE = 0.36

B bt e T T T

FLOW PROCESS FROM NODE 202.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

»»USE TIME-CF-CONCENTRATION NOMOGRAPE FOR INITIAL SUBAREA<<
___________ = s======ss==sasss

INITIAL SUBAREA FLOW-LENGTE (FEET) = 158.00

ELEVATION DATA: UPSTREAM(FEET) = 788.50 DOWNSTREAM (FEET) = 787.00

TE = K+ [ (LENGTH*+ 3.00)/ (ELEVATION CHANGE}]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.846
w 2 YERR RAINFALL INTENSETY (INCH/ER) = 2.069
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS S0IL  AREA Fp Ap 8Cs  To
LrND USE GROUP (ACRES) (XINCH/HR) (RECTIMAL) CN {MIN.)
APARTMENTS D 0.14 0.20 0.200 75 6.22
COMMERCTAL D 0.905 0.20 0.2990 75 5.85

SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBARER AVERAGE PERVICUS AREA FRACTICN, Ap = 0.274

SURAREA RIUNQFF (CFS) = 0.35

TOTRL RRER (RCRES} = 0.8 PEAK FLOW RATE (CFS) = 0.35

FLOW PROCESS FROM NODE 201.00 TC NODE 201.00 IS CODE = :
»»5abDESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
EEENNEENEEESRRESLREIGSS sssAsmRRRSSERoRSEES = =
TOTAL NUMBER OF STRERMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STRERM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 5.85
RAINFALL INTENSITY (INCH/HR} = 2.07
AREA-AVERAGED Fm (INCH/HR) = 0,03
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.17

EFFECTIVE STREAM AREA(ACRES) = 0.18
TOTAL STREAM AREA(ACRES) = e.15

PEAK FLOW RATE{CFS) AT CONFLUENCE - 0.35

** CONFLUENCE DATA **
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STREAM s} Te¢  Intensity  Fp{Fm) Rp he HEARDWATER
NUMEBER (CFS)  (MIN,)} (INCH/HR} (INCH/HR) {ACRES) NODE
1 0.36 §.11 2.018 0.20( 0.04) 0.17 0.2 200.00
2 0.38 5.85 2.069 0.20( 0.03) 0.17 0.2 202.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUERCE FORMULA USED FOR 2 STRREAMS,
+* PEAK FLOW RATE TABLE w»
STREAM o] TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NCDE
1 0.70 5.85 2.069 ©.20( ©.03) 0.17 0.4 202.00
2 0.70 6.11 2,018 ©.20( 0.63) 0,17 0.4 200.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAX FLOW RATE(CFS) = 6.70 TC(MIN.) = 5.85
SFPECTIVE AREA(ACRES) - $.38 AREAR-AVERAGED Fm(INCH/HR} = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17
TOTAL AREA(ACRES) = 0.4

LONGEST FLOWPATH FROM NODE 200.00 TC NODE 201.00 = 1926.00 FEET.
Bt L L D L S e e e
FLOW PROCESS FROM NODE 201.00 TO NODE 201.00 IS CODE = 81
>»>>>ADDITION OF SUBRREA TOQ MAINLINE PEAK FlOW<<<<<
MAINLINE Tc(MIN.) = 5.85
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2,069
SUBAREA LOSS RATE DATA{AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 508

LAND TUSE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL

*2 DWELLINGS/ACRE" D 0.13 0.20 0.700 75

SUBAREA AVERAGE PERVIOUS 10OSS RATE, Fp(INCHE/ER) = (.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

SUBAREA AREA(ACRES) = 0.13 SUBAREA RUNOFF (CFS) = 0.23
EFFECTIVE AREA (ACRES) = 0.51  AREA-AVERAGED Fm{INCH/HR) = 0,06
AREA~AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.31

TCTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CF3S) = 0,82

o ow oW ol e e vk ok ok e ke ok ok ok ke ok o ok ok e e ok ol ol i ok ke ok ok ok ek ke ok ok ok e o ak ok ok e e o e ok o
PLOW PROCESS FROM NODE 20L.00 TO NODE 203.00 I5 CODE - 31
»5555COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBARER<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) cc<c<

ELEVATION DATA: UPSTREAM(FEET) = 781.00 DOWNSTREAM{FEET) = 777.71

FLOW LENGTH (FEET) = 295.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF ¥FLOW IN 138.0 INCH PIPE IS 3.6 INCHES

PIPE-FLOW VELCCITY (FEET/SEC.) = 3.66

ESTIMATED PIPE DIAMETER(INCH) - 18.00 NUMBER OF PIPES » 1

PIPE-FLOW (CP3) = 0.92

PIPE TRAVEL TIME(MIN.) = 1.34 To{MIN.} = 7.189

LONGEST FLOWPATH FRCM NODE 200.00 TO NODE 203.00 = 491,00 FEET,
[—— NN N e ok ok

FLOW PROCESS FROM NCODE 203.00 TO NODE 203.00 IS CODE = 10

»axp»MAIN-STREAM MEMORY COFPIED ONTO MEMORY BANK # 1 <<<<<

o R RN RN NN R R W W ok ok ke kok ok ko ok

FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS QODE = 21
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#aerpRATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>USE TIME-OF~CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET! = 125.00
ELEVATION DATA: UPSTREAM(FEET} = 789.30 DOWNSTREAM(FEET) = 787.30

T¢ = K* [ (LENGTH** 3,00}/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM To(MIN.) = 5.000
* 2 YEAR RAINFALL INTENSITY (INCH/HR} = 2.264
SUBAREA Tc AND LOSS RATE DATR(AMC II):

DEVELOPMENT TYPE/ SCS SOIL ARER Fp Ap sCs Tc

LAND USE GROUP (ACRES} (INCH/HR) (DECIMAL) CN (MIN.)

APARTMENTS ) .09 C.20 @.200 75 5.1%

COMMERCTAL D 0.04 Q.29 G.100 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.162

SUBAREA RUNOFF(CFS) = 0.26

TOTAL AREM({ACRES) = 0.13 PEAK FLOW RATE(CFS) = 0.26

e e e ok e ok ok e e ok o o e ok ok ok ok o ok ko R T s R AR R R R R

FLOW PROCESS FROM NODE 211.00 TO NODE 211.00 IS CODE = 1

TOTAL NUMBER OF STREPMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION{MIN.} = 5.00

RAINFALL INTENSITY{INCH/HR} = 2.26

AREA~AVERAGED Fm{INCE/HR) = 0.03

ARBA-AVERAGSD FplINCH/HR) = 0.20

AREA-AVERAGED Ap = 0.17

EFFECTIVE STREAM AREA (ACRES) = 0.12

TOTAL STREAM AREA (ACRES) = 0.12

PEAX FLOW RATE{(CF$) AT CONFLUENCE = 0.26

L e L e e T L T

FLOW PROCESS FROM NODE 212.00 TO NODE 211.00 IS CODE = 21

»2=>>>RATIONAL METHOD INITIAL SUBARER ANALYSIS<<<<<
=»USE TIME-OF-CONCENTRATION NOMOGRAPE FOR INITIAL SUBAREA«<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 202.00
ELEVATION DATA: UPSTREAM(FEET) = 790.60 DOWNSTREAM (FEET) = 787.30

Tc = K¥ [ (LENGTE** 3.00)/{ELEVATION CHANGE)]*+*0.20
SUBAREA ANALYSIS USER MINIMUM Tg(MIN.) = 5.786

* 2 YEAR RAINFALL INTENSITY (INCH/HER} = 2.082
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYEE/ SCS S0IL AREA p Ap sCs TC

LAND USE GROUP {ACRES) (INCR/ER) {DECIMAL) CN (MIN.}

APARTMENTS o3 0.08 Q.20 0.200 75 6,17

COMMERCIAL pog 0.10 0.20 ©0.100 75 5.79

SUBAREA AVERAGE PERVIOUS LOS$ RATE, Fp{INCE/ER} = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0,144

SUBAREA RUNOFF{CFS) = 0.33

TOTAL AREA(ACRES) = 0.18 PEAX FLOW RATE{CFS) = 0.23

FLOW PROCESS FROM NCDE 211.00 TC NCDE 211.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

»>5»»>AND COMPUTE VARIOUS CONFLUENCED STREAM VALURS<<<<<
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TQTAL NUMBER OF STREMMS » 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.! = 5.79

RAINFALL INTENSITY (INCH/HR) = 2.08

AREA-AVERAGED Fm(INCH/HR} = (.93

AREA-AVERAGED Fp (INCH/HR} = 0.20

AREA~AVERAGED Ap = 0.14

EFFECTIVE STREAM RRER{RCRES) = Q.18

TOTAL STREAM AREA (RCRES! = 0.18

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.33

** CONFLUENCE DATR *+

STREAM o] Te  Intensity  Fp(Fm) 2p Ae HEADWATER
HNUOMBER (CF8) (MIN,} (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.26 5.00 2.264 D0.20( 0.03) 0.17 a.1 210.00
2 0.33 5.79 2.082 0.20( 0.03}) 0.14 0.2 212.00
RAINFALL INTENSITY AND TIME QF CONCENTRATION RATIC
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*% PEAK FLOW RATE TABLE *+
STREAM Q T¢  Intensity  Fp{Fm} ap ne HERDWATER
NUMBER {CFS) (MIN.} (INCH/HR) (INCH/HR} {ACRES) NODE
1 0.57 .00 2.264 0,200 0,03) 0,15 0.3 216.60
2 0.57 5,79 2.082 0.200 0.03) 9.15 0.3 21z.00
COMPUTED CONFLUENCE ESTIMATES PRE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 0.57 Te(MIN.Y = 5.00
EFFECTIVE AREM(ACRES) = 0.29 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0,20 ARFA-AVERAGED Bp = §.14
TOTAL AREA{ACRES) = 0.3
LONGEST FLOWPATH FROM NODE 212.00 TC NODE 211.00 = 202.00 FEET.

AN RN AR etk 3 B T Y N T T T W T R W R R W

FLOW PROCESS FROM NODE 211.00 TO NODE 211.00 IS CODE = 81

>»>>>ADDITION OF SUBAREA TO MAINLINE PERK FLOW<<<<<

R e L EE ]

e L EEEEL L LT

MAINLINE Te (MIN.] = 5.00

* 2 YEAR RAINFALL INTERSITY (INCH/HR) = 2.264

SUBAREA LOSS RATE DATA(AMC II1):

DEVELOEMENT TYPE/ SCS SOIL  AREA Fp Ap SCs

LAND TISE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL - D 0.02 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.100

SUBAREA ARBA(ACRES) = = 0.02 SUBAREA RUNOHF (CFS) = 0.04
EFFECTIVE ARBA{ACRES) = 0.31  AREA~AVERAGED Fm(INCH/HR) = 0.03
ARER-AVERAGED Fp{INCH/HR) = 0.20 AREA~AVERAGED Ap = 0.15

TCTAL AREA(ACRES) = 0.3 PEAK FLOW RATE (CFS) = g.61

KRR R R R KW R K Y KK R R KRR KRR R KRR KK
FLOW FROCESS FROM NODE 211.00 TO NODE 213.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»»»>> (STREET TABLE SECTION # 3 USED)<x<<x<<

UPSTREAM ELEVATION(FEET) = 787,30 DOWNSTREAM ELEVATION(FEET) = 784.10
STREET LENGTH({FEET) = 220.00 CURB HEIGHT(INCHES) = 4.0
STREET HALFWIDTH (FEET} = 13.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 8.00
INSIDE STREET CROSSPFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
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SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNCFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) =  0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.%8
STREETFLOW MCODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.25

HALFSTREET FLOOD WIDTH (FEET) = 5.55

AVERRGE FLOW VELOCITY (FEET/SEC.) = 2.00
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.4%
STREET FLOW TRAVEL TIME (MIN.) = 1.84 T¢ (MIN.] = 6.84

* 2 YERR RRINFALL INTENSITY (INCH/HR) = 3.892
SUBRREA LOSS RARTE DATR(AMC II):

DEVELOPMENT TYPE/ 5CS SQIL  BRER Fp ap SCS
LAND USE GROUP  (RCRES) (INCH/HR} (DECIMAL) (N

APARTMENTS D 0.12 0.20 0.200 75

COMMERCTAL ol 0.08 0.20 0.100 75

SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR}) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.160

SUBAREA AREA(ACRES) = 0.20 SUBAREA RUNOFF (CFS) = 0.33

EFFECTIVE AREA(ACRES) = 0.51 AREA-AVERAGED Pm(INCH/HR) = 0.02

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS} = 0.85

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.2% HALFSTREET FLOOD WIDTH(FEET! = 5.83

FLOW VELOCITY (FEET/SEC.) = 2.00 DEBTH*VELOCITY (FT*FT/SEC.} = 0.51
LONGEST FLOWPATH FROM NODE 212.00 TO NODE 213.00 = 422.00 FEET.

L L T

FLOW PROCESS FROM RNODE 213.00 TQ NODE 213.00 IS CODE = 81

MATNLINE Te{MIN,) = 6.84
* 2 YEAR RAINFALL INTENSITY (INCH/ER] = 1.892
SUBAREA LOSS RATE DRTA(AMC IX):

DEVELOPMENT TYPE/ SCS SOIL  ARER Fp Ap 58
LAND USE GROUP (ACRES) {(INCH/HR) (DECIMAL) (N

APARTMENTS D 0.12 0.20 0.200 75
COMMERCTAL s} 0.04 o.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCE/ER)} = 0.20

SUBAREA AVERAGE PERVIOQUS AREA FRACIION, Ap = 0.175

SUBAREA AREA(ACRES) = .16 SUBARER RUNOFF{CFS) = 0.27
EFFECTIVE AREA(ACRES) = 0.67 AREA~RVERAGED Fm{INCH/ER) = (0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 0.7 PERX FLOW RATE(CFS) = L.11

- B L L L L L L S s s s

FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE » &1

=>>>=ARDTTION QF SUBAREAR TQ MAINLINE PEAK FLOW<<<x<

seswamss srrsrsoosEescaoaRYSDEDES

MAINLINE Tc{MIN.] = 6.84

* 2 YEAR RATNFALL INTENSITY (INCH/ER} = 1.892

SUBAREA LOSS RATE DATA(AMC TII):

DEVELOPMENT TYPE/ SC8 SOIL AREA Fp Ap sCs
LAND USE GROTP (ACRES) (INCH/ER} (DECIMAL) N

RESIDENTTIAL

"2 DWELLINGS/ACRE" he) 0.14 0.20 0.700 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{XNCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

SUBARER AREAX(ACRES) = 0.14 SUBARER RUNQFF (CFS) = Q.22

EFFECTIVE AREA{ACRES) = 0.81 AREA-AVERAGED Fm{INCH/HR) = 0.05
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AREA-AVERRGED Fp{INCH/HR) = ©.20 ARRA-AVERAGED Ap = 0.25
TOTAL AREA(ACRES) = 9.8 PEAK FLOW RATE(CFS) = 1.33
Wk ek wkwdk bk ok ww LR

FLOW PROCESS FROM NODE 213.00 TO NQDE 203.00 IS CCDE = 31
»r>=x=C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>5555>USING COMPUTER-ESTIMATED PIPESIZE (NOM-PRESSURE FLOW) <<<<<

mo=mssw===

[
ELEVATION DATA: UPSTREAM(FEET} =  778.10 DOWNSTREAM(FEET] = 776.71
FLOW LENGTH(FEET) = 141,00 MANNING'S N - 0.012
ESTIMATED PIPE DIAMETER (INCH) INCRERSED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.90

ESTIMATED PIPE DIAMETER{INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CF3) = 1.33

PIPE TRAVEL TIME(MIN,) = .60 To(MIN.) = 7.44

LONGEST FLOWPATE FROM NODE 212.00 TO NODE 203.00 = 563.00 FEET.

e e e e o e ok e ok o Tk kR K ok ek sk sk ok

FLOW PROCESS FROM NCDE 203.00 TO NODE 203.00 IS CODE = 11

w+ MAIN STREAM CONFLUENCE DATA **

STREAM o} Te  Intensity FpiFfm) Ap Ae HEADWATER
WUMBER ({CFS) (MIN.} (INCH/HR} (INCH/HR) (ACRES) NORE
1 1.33 7.44 1.802 0.20( 9.05) 0.25 0.8 210.00
2 1.29 8.27 1.696 0.20( 0.05) 0.25 0.8 212.00
LONGEST FLOWPATH FROM NODE 212.00 TC NCDE 203.00 = 563.00 FEET.

«= MEMORY BANK # 1 CONFLUENCE DATA *w

STREAM Q Te  Intensity  Fp(Fm} Ay Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR} (ACRES) NODE
1 v.92 7.18 1.838 ©0.20( 0.06) 0.31 9.5 202.00
2 0.92 7.46 1,800 ¢.200 0,08 0,31 0.5 200.00
LONGEST FLOWPATE FROM NODE 200.00 TO NODE 203.00 = 491,00 FEET,

** PEAX FLOW RATE TRABLE **

STREAM Q Tc  Intemnsity  Fp(Fm) Rp Re HEADWATER
NUMEBER {CPs)  {MIN.} {INCH/MR) {(INCH/HR) (ACRES) NODE
1 2.24 7.192 1.838  0.20( 0.06) 0.28 1.3 202.00
2 2.28 V.43 1.802 0.20( 0.05) 0.27 1.3 210.00
3 2.25 7.46 1.800 06.20( 0.05) 0.27 1.3 200.00
4 2.15 8.27 1.696 0.20{( 0.05) 0.27 1.3 212.0Q0
TQTAL AREA(ACRES) = 1.2

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 2.25 TciMIN.) = 7.440

EFFECTIVE AREA(ACRES) = 1.33 AREA-AVERAGED Fm{INCH/HR) = 0.05

ARBA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = (.28

TOTAL AREA({ACRES) = 1.3

LONGEST FLOWPATH FROM NODE 212.00 TG NCDE 203.00 = 562.00 FEET.
W K e ek ke sk o o e ok e e e T T e T T e s s R o R R R R o R R

FLOW PROCESS FROM NODE " 203.00 TC NODE 203.00 Ig CODE = 12

»>»>>>>CLEAR MEMORY BANK # 1 <<<<<

P L R e e e T *

FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE = 31
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+3u2>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<c<<
>5555TSING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<ces<

ELEVATION DATA: UPSTRERM(FEET} = 776.7% DOWNSTREAM(FEET} = 775.58
FLOW LENGTH(FEET) = 145.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH)} INCREARSED TC 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE 1S5 6.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.16

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE~FLOW{CFS) = 2.25

PIPE TRAVEL TIME(MIN.) = .58 Tc(MIN.) = 8.03

LONGEST FLOWPATH FROM RODE 212.00 TO NODE 204.00 = 709.00 FEET.

*********-}e-Je'k******'--"!!*i'ﬁ********-****************************************
FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = Bl
>>>>>ADDITION OF SUBAREA TO MATNLINE PEAK FLOW<<<<<

SesEsReRSENRTERESNEESSETSSTooooosoSSSSSssSsssssussem

8.03
* 2 YEAR RAINFALL INTENSITY (INCH/HR} = 1.725
SUBAREA LOSS RATE DATA(AMC II):

LEVELORPMENT TYRE/ SCS SOIL  AREA p Ap 5C8
LAND USE GROUE {ACRES) {INCH/ER} (DECIMAL) N
APARTMENTS ol 0.15% 0.20 0,200 75
COMMERCIAL D 0.08 0.20 0.100 75
APARTMENTS [+ 0.1% 0.25 0.200 69
COMMERCIAL [of 0.08 0.25 0.100 59
RESIDENTIAL
%2 DWELLINGS/ACRE® bl 0.13 0.20 9.700 75

SUDRRER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21
SUBAREA AVERAGE PERVIOUS ARER FRACTION., Ap = 0.289

SUBAREA AREA(ACRES) = 0.55 SUBARER RUNCFF(CFS) = g.82
EFFECTIVE AREA(ACRES) = 1.88  AREA-AVERAGED Fm({INCH/HR} = 0.06
ARER-AVERAGED Fp(INCH/HR) = ©.20 AREA-AVERAGED Ap = 0.28

TOTAL AREA(ACRES) = 1.9 PERK FLOW RATE({CFS} = 2.82

Ve W Y R Rk v s ok ke ok R ok ok o okl ok e e e

FLOW PROCESS FROM NODE 204.00 TO NODE 264.00 IS CODE = 81

»»»u>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

L T T T L T Ty e ]

MAINLINE Te{MIN.)} = 8.03
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1,725
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYRE/ SCS SOIL  AREA Fp Ap sCs
LAND USE . GROUP {ACRES) {INCH/HR) (DECIMAL} N
PUBLIC PARK [ 0.08 Q.25 0.850 3
ADARTMENTS ¢ 0.29 0.25 0.200 €9
COMMERCTAL [ 0.18 Q.25 6.100 69
APARTMENTS D .01 0.20 0.200 75
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/ER) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.261
SUBAREA AREAR{ACRES} = 0.56 SUBAREA RUNQFF(CFS) = 0.84
EFPECTIVE AREA(ACRES) = 2.44  AREA-AVERAGED Fm{INCH/HR) = 0.06
AREA-AVERARGED Fp (INCH/HR} = 0.21 AREA-AVERAGED Ap = 0.27
TOTAL ARER(ACRES) = 2.5 PEAX FLOW RATE (CFS) = .65
** PERK FLOW RATE TABLE v
STREAM =] T¢  Intemsity  Fpfm) Ap he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR} (INCH/HR} {RCRES} NODE
1 3.67 7.78 1.757 0.21( 0.06} 0.28 2.4 202.00
2 3.65 8.03 1.725 0,21( 9.08) 0.27 2.2 210.00
3 3.65 8,04 1.723  §.21( ¢.068) 0.27 2.4 200.00
4 2.48 8.86 1.630 ©.21( ©0.06) ©0.27 2.5 212.00
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NEW PERK FLOW DATA ARE:

PEAK FLOW RATE (CFS) = 3.67 Te{MIN.) = 7.8
ARER-AVERAGED Fm(INCH/HER} = 0.06 AREA-AVERAGED Fp(INCH/HR) = 0.21
FREA-RVERRGED Ap = 0,28 EFFECTIVE AREA (ACRES) = 2.40

ke vk e ok e b W b

FLOW PROCBSS FROM WODE 204.00 TO NODE 205.00 I5 CODE = 21
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»»»»>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 774.58 DOWNSTREAM (FEET) = 774.39
FLOW LENGTH(FEET) = 81.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18,0 INCH FPIPE IS 11.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.0

ESTIMATED FPIPE DIAMETER (INCH} = 18.00 NUMBER OF PIPES = 1-
BIPE-FLOW(CFS) = 3.87

PIPE TRAVEL TIME(MIN.) = Q.45 Tc{MIN.) = 8.23

LONGEST FLOWPATH FROM NODE 212.00 TQ NODE 205.00 = 729.00 FEET.

e R Sk ok ok ke kb

FLOW PROCESS FROM NODE 205,00 TO NODE

W e T

205.00 I5 CODE = 81

>2>>>A0DITION OF SUBAREA TO MAINLINE PEAK FLOW<«c<<

T e

MAINLINE Tc(MIN.) = 8.23

* 2 YEAR RAJINFALL INTENSITY (INCH/HR) = 1.701

SUBAREA LOSS RATE DATA(AMC XI):

DEVELOEMENT TYPE/ $CS SOIL  AREA Fp Ap 8¢S
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) N

PUBLIC PARK D 0.10 0.20 0.850 75

COMMERCIAL D 0.09 0.20 0.100 75

RESIDENTIAL

"5-7 DWELLINGS/ACRE" b} 0.0 0.20 0.500 %

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp({INCH/ER) = 0.20
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.4855

SUBRRER RREA(ACRES) = 0.20 SUBAREA RUNOFF(CFS) = 0.29
EFFECTIVE AREA{ACRES) = 2.60 AREA-AVERAGED Fm{INCH/HR]) = 0.06
ARER-AVERARGED Fp(INCH/HER) = 0,2] AREA-AVERAGED Ap = ©.29

TOTAL AREA(ACRES) = 2.7 PERK FLOW RATE{CFS} = 2,84

LA BT HHRRERRRR TR RRAARNNNARRNR AR NN
FLOW PROCESS FROM NCDE 205.00 TO NODE 205.00 IS CODE = 81
»>2>>A0DITION OF SUBAREA TO MATNLINE PRAX FLOW<<<<<

szasszsamzsso=s =mas
MATNLINE TC{MIN.} = 8.23
* 2 YEAR RAINFALL INTENSITY (INCH/ER) = 1.701
SUBAREA LOSS RATE DATA(AMC IT):

DEVELOPMENT TYPE/ SCS S50IL AREDR Fp Ap sCs
LAND USE GROTP {ACRES) (INCH/HR) (DECIMAL} N

PUBLIC PARK o4 0.02 0.25 0.850 63

COMMERCIAL < 0.18 0.25 0.100 69

RESIDENTIAL

V-7 DWELLINGS/ACREC < 0.03 0.25 0.500 63

APARTMENTS [ 0.28 .25 0.200 &9

RESIDENTIAL

"2 DWELLINGS/ACRE" [ 0.7 9.25 9.700 9

SUBAREA. AVERAGE PERVIQUS LOSS RATE, FpINCH/HR) = 0.25

SUBAREA AVERAGE PERVIQUS ARER FRACTION, Ap = 0.331

SUBARER AREA(ACRES) = 0.68 SUBARER RUNOFF (CFS} = g.99
EFFECTIVE AREA{ACRES) = 3.28  AREA-AVERAGED Fm[INCH/HR) = 0.07
AREA-AVERAGED Fp{INCH/HR) = 0.22 RARER-AVERACED Ap = 0.30

TOTAL AREA(ACRES) = 3.3 PERK FLOW RATE(CFS) = 4.83
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B e . 4 2.2 W W ek ek ke

FLOW PRCCESS FROM NODE 205.00 TO NODE 206.00 IS5 CODE = 31

>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<«<<<x<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (MON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UBSTREAM(FEET) = 773.39 DOWNSTREAM(FEET) = 773.21
FLOW LENCTH(FEET) = 81.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIRPE IS 12.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.17

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER QOF PIFES = 1
PIPE-FLOW(CFS) = 4.83

PIPE TRAVEL TIME{MIN.} = 0.43 Te (MIN,) = 8.65

LONGEST FLOWPATH FROM NCDE 212.00 TO NODE 206.00 = 871.00 FEET.

W e e e ek O
FLOW PROCESS FROM NODE 206.00 TO NODE 206.00 IS CODE = 8%
>>>>>ADRITION OF SUBAREA TO MAINLINE PEAK FLOWe<<<e

P L T LT LY )
MAINLINE To(MIN.) .65
* 2 YEMR RAINFALL INTENSITY (INCH/HR) = 1.652
SUBAREA LOSS RATE DATA(AMC II):

@

DEVELOPMENT TYFE/ £CS SO0IL  ARER Fp Ap 8Cs
LAND USE GROUP (ACRES) (INCH/ER) (DECIMAL) CN

COMMERCIAL < C.0% 0.25 0.100 69
APARTMENTS c 0.06 ¢.25 0.200 ]
APARTMENTS D 0.01 .20 0.200 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCE/ER) = (.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.l144

SUBRREA ARRA (ACRES) = .16 SUBAREA RUNOFF(CFS) = 0.23
EFFECTIVE AREA{ACRES) = 3.44 ARBA-AVERAGED Fm{INCH/HR) = 0.06
AREA~AVERAGED Fp{INCH/HR} = 0.22 AREA-AVERAGED Ap = 0.29
TOTAL AREA(ACRES) = 3.5 DEAX FLOW RATE(CFS} = 4.92

B N L L Lt R e R A bt * HRRR A KR NN KW NN NN

FLOW PRGCESS FROM NODE 206.00 TC NODE 207.00 IS CODE = 31
>»>»>>CCMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<

»»>>>USING COMRPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 772.21 DOWNSTREAM(FEET) = 769.00
FLOW LENGTH(FEET) = 220.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TC 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.0 INCHES

PIPE-FIOW VELOCITY (FEET/SEC.) = &,47

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS] = 4.92

PIPE TRAVEL TIME(MIN.) = 0.57 T¢(MIN.} = 9.22

LONGEST FLOWPATH FROM NODE 212,00 TO NODE 207,00 = 109L.00 FEET.

rEmpwEAEAN rETERNT www ek

FLOW PROCESS FROM NODE 207,00 TO NODE 207.00 18 CODE = 81

>>>>>ADDITION OF SUBARER TO MAINLINE PEAK FLOW<<zd<

mmmzsmssmssssmsssTssssSsLssLEE zesconeoowsoscssscEsssanancossAazesana
MAINLINE Te(MIN.) = 9.22
« 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.583
SUBAREA LOSS RATE DATA(AMC  II):
DEVELOFMENT TYPE/ SCS SOIL  AREA Fp Ap 8¢S

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) N
COMMERCIAL < .19 0.25 0.100 89

APARTMENTS c 0.38 0.25 0.200 68
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RESIDENTIAL

»2 DWELLINGS/ACRE" c .25 0.25 0.70¢0 69

SURARER AVERAGE PERVIOUS LOSS RATE, Fp{INCE/HR} = 0.25

SUBAREA AVERAGE PERVIOUS AREAR FRACTION, Ap = 0.329

SUBARFA AREA(ACRES) = .82 SUBARER RUNOFF{CFS] = 1.12

EFFECTIVE AREA(ACRES) = 4.26 PREA-AVERAGED P (INCH/HR) = 0,07

AREA-AVERMGED Fp (INCH/ER) = (.23 AREA-AVERACGED Ap = 0.30

TOTAL AREAR(ACRES) = 4.3 PERX FLOW RARTE{CFS) = 5.85
ok "n R R R ek ok ok ok ok ok e ek

FLOW PROCESS FRCOM NCDE 207.00 TQ NODE 208.00 IS5 CODE = 31
>»>»aCOMPUTE PIPE-FLOW TRAVEL TIME THRY SUBAREAc<<<<
»>»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<<<
ELEVATION DATA: UPSTREAM(FEET) = 769.00 DOWNSTREAM(FEET) = 760.00
FLOW LENGTH(FEET) = 75,00 MANNING'S W = 0,013
ESTIMATED PIPE DIAMETER (INCH] INCREASED TO 18.000
DEMTH OF FLOW IN 18.0 INCH PIPE IS 5.0 INCHES
PIPE~-FLOW VELOCITY (FEET/SEC.) = 14.55

ESTIMATED PIPE DIAMETER(INCH} = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 5.85
PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 9.30

LONGEST FLOWPATH FROM NODE 212,00 TO NODE 208.00 = 1166.00 FEET.

W R W W W W W R IR N W W W W Tk ke kv vk vk ok ok ok ek o ok ok sk ok vk ok ok e ok e e o
FLOW PROCESS FROM RNODE 208,00 TO NODE 208.00 IS CODE = 1

»»>>»=DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEs<<<<
TCTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUZS USER FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 2.3¢
RAINFALL INTENSITY (XNCH/TR) = .58
AREAR-AVERAGED Fm(INCE/ER} = Q.07

AREA-AVERAGED Fp(INCH/HR) = 0.23
BREA-AVERRGED Ap = 0.30

EFFECTIVE STRERM AREA (ACRES) = 4.26
TOTAL STRERM AREA(ACRES) = 4.32

PEAK FLOW RATE (CFS) AT CONFLUENCE = 5.85

Ve vl e o WM MWW W WKW sl sl s v s v v v v sk e e vk ok g o sk ok
FLOW PROCESS FRCM NCDE 270.00 TO NODE 271.00 IS CODE = 21
>>»>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<a<<
>>USE TIME-QF«CONCENTRATION NOMOGRAFH FOR INITIAL SUBARED<<

EREPARRRPESRSSRERE=S=a0S

INITIAL SUBARER FLOW-LENGTH(FEET! = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 730.80 DOWNSTREAM{FEET} = 786.50

o = K¥ [{LENGTH** 3,00/ (ELEVATION CHANGE)]**0.20
SUBAREA AMALYSIS USED MINIMUM T¢(MIN.) = 7.367
" 2 YEAR RAINFALL INTENSITY{INCH/HR] = 1.812
SUBAREM T¢ AND LOSS RATE DATA(AMC XI}:

DEVELOPMENT TYPE/ SCS SCIL  AREA rp Ap sC8 Te
LAND USE GROUP  (ACRES} (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL o 9.32 0.20 0.100 75 7.37

SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIQUS ARER FRACTION, Ap = 0.100

SUBAREA RUNOFF(CTFS) = 6.52

TOTAL AREA(ACRES] = 0.32 PEAK FLOW RATE{(CFS) = 0.52

e e ek S ok ok ok s ok ok ok o ok ok ok e ek ok

FLOW PROCESS FROM NODE 271.00 TOQ NODE

272,00 IS CODE » &2
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>»>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<cc<<
>»>2» (STREET TABLE SECTION # 2 USED) <<<<<

a=o ==
UPSTREAM ELEVATION(FEET) = 786.50 DOWNSTREAM ELEVATION{FEET] = 781.20
STREET LENGTH(FEET) = 320.00 CURE HEIGHT{INCHES) = 8.0
STREET BALFWIDTH(FEET) = 32.00

szsszassssssscossrsssNcscoSCmosoCmmSSEmSEsans

DISTANCE ¥RCM CRCWN 10 CROSSFALL GRADEBREAK{FEET) = 27.00
INSIDE STREET CROSSFALL{DECIMAL) = ©.020
CUTSIDE STREET CROSSFALL(DECIMAL) = 0,020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNQEEF = 1

Manning's FRICTION FACTOR for Streetflow Secticn{curb-to-curb} = 0.0150
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CF3) = 0.74
STREETFLOW MODEL RESULTS USING ESTIMATED ¥FLOW:

STREET FLOW DEPTH(FEET} = @.23

HALFSTREET FLOOD WIDTH(FEET) = 3.44
AVERRGE FLOW VELOCITY (FEET/SEC.) = 2.39

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.54

STREET FLOW TRAVEL TIME(MIN.} = 2,30 Te(MIN.} = 9.66

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.551

SUBMAREA LOSS RATE DATA(AMC IT):

DEVELOEMENT TYPE/ SCS SOIL  AREA Fp np 508
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.32 6.2¢ 6,100 5

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREM AREM(ACRES) = 0.32 SUBARER RUNOFE (CES) = 0.44

EFFECTIVE AREA{ACRES) = 0.64 AREA-AVERAGED Fm(INCH/HR) =« ©0.02

AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED Ap - 0.10

TOTAL AREM{MCRES) = 0.6 PEAK FLOW RATE(CFS) = 0.88

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 4.26

PLOW VELOGITY{FEET/SEC.) = 2.38 DEPTH*VELOCITY(FT*FT/SEC.) = 0.58

LONGEST FLOWPATE FROM NODE 270.00 TO NODE 272.00 = 660.00 FEET,

W RN RN R W W R W K e e e e YN WA AW AN WA W o ok ko ok vk

FLOW PROCESS FROM NODE 272.00 TO NODE 208.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<c<<<
=mmnx (STREET TABLE SECTION # 2 USED) <g<<q

UPSTREAM ELEVATION(FEET) = 781.20 DOWNSTREAM ELEVATION{FEET] = 7£92.80
STREET LENGTH(FEET) = 336.00 (URB HEIGHT (INCEES) = 8.0
STREET HALFWIDTH(FEET) = 32.00

DISTANCE FROM CROWN TO CRCSSFALL GRADEBREAK(FEET) = 27.00
INSIDE STREET CROSSFALL (DECIMAL} = 0.020
CUTSIDE STREET CROSSFALL(DECIMAL} = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curk) =  0.0150

*=TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 1.11
STRELTFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FBEET} = 0.23
HALFSTREET FLOOD WIDTH{FEET) = 3.67
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.44
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.80
STREET FLOW TRAVEL TIME(MIN.} = 1.63 To(MIN,} = 11.29

* 2 YEAR RAIXNFALL INTENSITY{INCH/HR) = 1.418
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SUBARER LOSS RATE DATA(AMC II):

DEVELQFMENT TYPE/ SCs S0IL ARER Fp Ap sCs
LAND USE GROUR {ACRES) {INCH/HR) (DECTMAL) CN
COMMERCIAL c 0.20 0.25 0.100 62
COMMERCIAL D Q.17 0.20 0.100 75

SUBRRER AVERRGE PERVIOUS LOSS RATE, Fp{INCE/ER} = 0.23

SUBARER AVERRGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBARER ARER(ACRES) = 0.37 SUBAREA RUNCFF (CFS) = 0.46
EFFECTIVE AREAR(ACRES) = 1.01 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp({INCH/HR) = 0.21 AREA~AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.0 PRAK FLOW RATE (CFS) - 1.27

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.24  HALFSTREET FLOOD WIDTH(FEET) = 4.26

FLOW VELOCITY (FEET/SEC.) = 3.43  DEPTH*VELCCITY (FT~FT/SEC.) = 0.82
LONGEST FLOWPATH FROM NODE 270.90 TC NCDE 208.00 = 996.00 FEET.

Wk ke ke ok ok ok ok e e ok ok ok sk e e ke ke ke ok e e e - *
FLOW PROCESS FROM NODE 208.00 TO NODE 208.00 I8 CODE = 1
»>o>»>DESIGNATE TWDEPENDENT STREAM FOR CONFLUENCE<<<«<<
s55»»AND COMPUTE VARIOUS CONFLUENCED STRERM VALUES<<<<<

N
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

Rosso=ss==sss===

TIME QF CONCENTRATTION(MIN.) = 11.29
RAINFALL INTENSITY{INCH/MR) = 1.42
AREA-AVERAGED Fm{INCH/HR) = 0.02

AREA-AVERAGED Fp(INCH/HR) = ©.21
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 1.0l
TOTAL STREAM AREA(ACRES) = 1.0l

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1,27

** CONFLUENCE DATA *~

STREAM +] Te Intensity o (Fm) Ap Ae HEADWATER

NUMBER {CFS) {MIN.} {INCH/HR) (INCH/HR) {ACRES} NODE
1 5.85 9.30 1.585 0.23( 0.07) 0.30 4.3 202.00
1 5.890 9.56 1.561 0,23{ 0.07) 0.20 4.2 220.00
1 5.80 9.57 1.552 0.23( 0.07) 0.30 4.3 ago.o0
1 5.54 10.42 1.485 0.23( 0.07) 0.30 4.3 212.00
2 1.27 11.239 1.418 ©.21( 0.02) 0.1l0 1.0 270.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

*% PERK FLOW RATE TRBLE =**

STREAM Q Te Iatensity  Fp(Fm) Ap Ae FEADWATER

NUMBER (CESY  (MIN.) (INCH/RR) (INCH/HR) {ACRES) NODE
1 7.02 9.30 1.585 0.23{ 0.06) 0.27 5.1 202.00
2 .99 9.58 1.561 ©0.23{ 0.06} 0.27 5.1 210.00
3 6.98 9.57 1.559 0.23{ 0.06) 0.27 5.2 200.00
4 6.77 10.42 1.485 0.23( 0.06) 0.26 5.3 212.00
1 6.55 11.29 1.418 0.23{ 0.06) 0.26 5.3 270.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS} = 7.02 Te{MIN.) = 9.30

EFFECTIVE AREA(ACRES) = 5.08 AREA-AVERAGED Fm{INCH/HR) « 0.06

AREM-MVERAGED Fp(INCH/HR} = 0.23 AREA-AVERAGED Ap = 0.27

TOTAL AREA(ACRES) = 5.3

LONGEST FLOWPATH FROM NODE 212.00 TO NCDE 208,00 = 1166.00 FEET.

e ok sk ok e ok ok ok e e

FLOW PROCESS FROM NODE 208.00 TO NODE

Mok gk ke gk R R e e e

208,00 I8 CODE = 81

Date: 05/18/1z2

File name: 2112PNO2.RES

Page 14

>>3»>RDDITION OF SUBARER TO0 MAINLINE PEAR FLOW<<<<<

MAINLINE T¢(MIN.) = 9.30
* 2 YERR RRINFALL INTENSITY (IMCH/HR) = 1.585
SUBRREA LCSS RATE DATA(AMC II):

DEVELOPMENT TYFE/ 5CS SCIL  AREA Fp Ap scs
LAND USE GROUP {(ACRES)  (INCR/HR) {DECIMAL) CN
COMMERCIAL ¢ 0.46 0.25 0.100 69
COMMERCIAL D 0.0% 9.29 0.100 75

SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR) = 0.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBARER RRER (ACRES) = Q.47 SUBRREA RUNCFF(C¥FS) = .66

EFFECTIVE AREA(RCRES) = 5.56  ARER-AVERAGED Fm({INCH/HR) = 0.06

AREA-AVERAGED Fp(INCH/HR) = 0,23 ARFA-AVERAGED Ap = 0.25

TQTAL AREA(ACRES) = 5.8 PERK FLOW RATE(CF3Z) = 7,65
EE ]

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.8 TCI(MIN.) = 9.30

EYFECTIVE AREA(ACRES) = 5,56 AREA-AVERAGED Fm(INCH/HR}= 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.23 ARBA-AVERBGED Ap = 0.253
PEAK FLOW RATE (CFS) = 7.65

** PEAK FLOW RATE TAELE **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HERDWATER
NUMBER {CFS) (MINLY  (INCH/HR)  (INCH/HR) (ACRES) NODE
1 7.65% 2.320 1.585 0.23( 0.06) 0.25 5.6 202.00
2 7.61 9.56 1.561 0.23( 0.06) 0.25 5.6 210.00
2 7.60 9.587 1.552 0.23( 0.06) 0,25 5.6 200.00
4 7.26 1g¢.42 1.485 0.23( 0.08) 0.25 5.7 212.00
5 7.1 11.29 1.418 0.23( 0.06) 0.2% 5.8 270.00

END OF RATTIONAL METHOD ANALYSIS
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Water Quality Management Plan (WQMP)
The Paseos at Foothill Ranch Village

Attachment G

Infiltration BMP Feasibility Worksheet
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Table 2.7: Infiltration BMP Feasibility Worksheet

Infeasibility Criteria

Yes

No

Would Infiltration BMPs pose significant risk for
groundwater related concerns? Refer to Appendix VIl
(Worksheet I) for guidance on groundwater-related
infiltration feasibility criteria.

X

Provide basis:

Summarize findings of studies provide reference to studies, calculations, maps, data sources, etc. Provide

narrative discussion of study/data source applicability.

Would Infiltration BMPs pose significant risk of
increasing risk of geotechnical hazards that cannot be
mitigated to an acceptable level? (Yes if the answer to
any of the following questions is yes, as established by
ageotechnical expert):

* The BMP can only be located less than 50 feet away from slopes
steeper than 15 percent

* The BMP can only be located less than eight feet from building
foundations or an alternative setback.

¢ A study prepared by a geotechnical professional or an available
watershed study substantiates that stormwater infiltration would
potentially result in significantly increased risks of geotechnical

hazards that cannot be mitigated to an acceptable level.

Provide basis:

Summarize findings of studies provide reference to studies, calculations, maps, data sources, etc. Provide

narrative discussion of study/data source applicability.

Would infiltration of the DCV from drainage area violate
downstream water rights?

X

Provide basis:

Summarize findings of studies provide reference to studies, calculations, maps, data sources, etc. Provide




Table 2.7: Infiltration BMP Feasibility Worksheet (continued)

Partial Infeasibility Criteria Yes No
Is proposed infiltration facility located on HSG D soils or
4 the site geotechnical investigation identifies presence of X
soil characteristics which support categorization as D
soils?

Preliminary Geotechnical Evaluation For Proposed Residential Development Tract No. 17439, Paseos
Project, City of Lake Forest, Orange County, California, Prepared By GeoTek, Inc. states, “Engineered fill
soils are reported to underlie a majority of the site, with the exception of the northeastern one-third () of
the property (PSE, 2002).” The Natural Resource Conservation Service indentifies the underlying soil onsite
to consist of Soil Group C and Soil Group D. Engineer fill, Soil Group C and D, unit density and 2:1 slopes in
vegetated areas cause the site to be infeasible for infiltration.

Is measured infiltration rate below proposed facility
less than 0.3 inches per hour? This calculation shall be
based on the methods described in Appendix VII.

Provide basis:

Summarize findings of studies provide reference to studies, calculations, maps, data sources, etc. Provide
narrative discussion of study/data source applicability.

Would reduction of over predeveloped conditions
cause impairments to downstream beneficial uses,

6 such as change of seasonality of ephemeral washes
or increased discharge of contaminated groundwater
to surface waters?

Provide citation to applicable study and summarize findings relative to the amount of infiltration that is
permissible:

Summarize findings of studies provide reference to studies, calculations, maps, data sources, etc. Provide
narrative discussion of study/data source applicability.

Would an increase in infiltration over predeveloped
conditions cause impairments to downstream

7 beneficial uses, such as change of seasonality of
ephemeral washes or increased discharge of
contaminated groundwater to surface waters?

Provide citation to applicable study and summarize findings relative to the amount of infiltration that is
permissible:

Summarize findings of studies provide reference to studies, calculations, maps, data sources, etc. Provide
narrative discussion of study/data source applicability.




Table 2.7: Infiltration BMP Feasibility Worksheet (continued)

Infeasibility Screening Results (check box corresponding to result):

Is there substantial evidence that infiltration from the
project would result in a significant increase in I1&I to the
sanitary sewer that cannot be sufficiently mitigated? (See
Appendix XVII)

8 Provide narrative discussion and supporting evidence:
Summarize findings of studies provide reference to

studies, calculations, maps, data sources, etc. Provide
narrative discussion of study/data source applicability.

If any answer from row 1-3 is yes: infiltration of any volume
is not feasible within the DMA or equivalent.

Provide basis:

Summarize findings of infeasibility screening

If any answer from row 4-7 is yes, infiltration is
permissible but is not presumed to be feasible for the
entire DCV. Criteria for designing biotreatment BMPs to
achieve the maximum feasible infiltration and ET shall

ly.
10 apply

Provide basis:

Summarize findings of infeasibility screening

If all answers to rows 1 through 11 are no, infiltration of the full
DCV is potentially feasible, BMPs must be designed to infiltrate

1 the full DCV to the maximum extent practicable.






